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PRISMAROUNE 


the fixture that 
ballast men helped design 


Ballasts burn out prematurely in most “wrap-around” luminaires because of 
overheating. The lamp-heat cannot escape. 


Ballast manufacturers didn’t like that. THEIR head scratching excited OUR brain waves, YA 
That’s how PRISMAROUND was born. ua 


We designed a lens with hundreds of vents through which the heat CAN escape, 4 
Result: ballasts operate from 7-25° C. cooler and last until ripe old age. — 
Now ballast manufacturers smile again. 


But that’s not all. Cooler operation means full wattage to the lamps... 10-15% more 
light for the same money. Also, moving air blows the dust away and keeps fixture and 
lamps cleaner longer. 


Teele é re 
Ask your Guth Man to show you a sample. Hold it against the light, and when you see it PS ene Bees 
stream through the many sparkling diamonds, you’ll say, “What a beauty!” | Pi 


Then feel its weight. The plastic lens is a solid 36” thick... yes, a full three-eighth! Pe 
Prismarounds (20 gauge steel) are made to last. Satisfaction is built into every unit. ae 


You can stake your future on it (we did ours). yy ee 


x e 


*T.M. AND PATS, PEND. Prismaround beats the heat 
a a ey e | d 
Luminaire Max. Ballast- Max. Max. Total Watts to 
Case Temp. Capacitor Temp.| Coil Temp. | lamps & ballasts 
4/40W “PRISMAROUND’ 85°C. 67°C. 101°C. 184.1W 
4/40W “Brand-X” 110°C. 92.5°C. 127°C, 158W 


Want more data? Send for folder 37 
THE EOWIN F. GUTH CO. + 2615 WASHINGTON BLVD. eo 


io fl 
+t 


BOX 7079 


—YOQU’RE MILES AHEAD 
WITH AQMB PANELBOARD! 


You Save Time « In fact, you cut installation time by two-thirds! 

And after the panelboard is installed, Square D's exclusive 

PLUG-IN design permits fast circuit changes or expansion 

without costly down time! 

You Save Space e The QMB panelboard is only 31’ wide! 

You save many feet of valuable wall space on practically any installation! 
Available from Distributor’s Stock e« You can get enclosures, 
starters and plug-in units from your Square D distributor's stock. 

Or if you prefer—get complete panelboards, factory-assembled 

and wired. 


write for QMB Panelboard literature 
Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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PROVIDE THE EXTRA : 
DEPENDABILITY DEMANDED 
BY OUR DEFENSE PROGRAM 


Specified for hundreds of applications, Appleton. 
Malleable Iron Electrical Fittings are ee | 


upon to unfailingly protect the wiring systems use 
in missile silos, underground storage caves, and 
other defense installations. | 


The toughness of Appleton Malleable Iron 
exceeds the specifications of ordinary malleable 
irons. It is easily welded when required and has 
the built-in ruggedness to assure easy installatior 
as well as permanence on the job. | 


For quality wiring systems in modern plants, 
where down time is too costly to chance, insist or 
Appleton Malleable Iron Electrical Fittings. 


They are your best guarantee of trouble-free 
installation, and long life. Insist on Appleton 
Malleable Iron — it costs no more. 


(N SYMBOL OF BETTER PRODUCTS, 


r 


electric compa: 
1701 Wellington Avenue + Chicago 73, I/linc 
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ELECTRICAL Patel 
ublished for eiectrical contractors, electrical departments 
CONSTRUCTION in industry, engineers, consultants, inspectors and motor 


shops. Covering engineering, installation, repair, mainie- 


AND MAI NTENANCE nance and management in the fie!d of electrical construc- 


tion and maintenance. 
with which is consolidated Electrical Contracting. The 


Electrayist and Electrical Record EstaLlished ON 


62ND YEAR * DECEMBER 1962 


Sidelights ....... TD Grae Re ROR ANA NE O1e ceri ee PR nn aD rae REE ERPS TE 7 
MV CIOFIETIQION CREDORE nek argc gir! Ie oi via hada Gi cis Acne neato dpa eA oye bee 9 
Area of/Opportunity, An Editorial)... 0p e6 ee se ee oe ee Ses 9 
AaMobile Testing Laboratory e550). sn ye ie he ns ate wa oe sla dite evece 65 


By J. H. WATT—The Alex F. Jones Electric Corp. offers a novel test- 
ing service, which solves the problem of on-site testing and servicing 
of low-voltage power circuit breakers, protective relays, and similar 
protective devices. 


ESEUITICEIIIC ROME OA WA Se ice Med wigs aloe revere ei ack Sadie ob, Costes 69 
By RAY ASHLEY—Multipliers for preliminary estimates. 


Distribution for Bell Labs’ Research .............. 0c cee ce eee eee eee 72 


By J. F. McPARTLAND—A modern and flexible high-capacity elec- 
trical distribution system serves extensive plug-connected loads in 
individual lab areas at Bell Labs’ Holmdel, N. J., installation. 


Specialized Service for Plant Electronics............... 00. e eee ene 76 


By R. J. LAWRIE—Solid-state switching, plasma-are welding, tape- 
controlled processing, numerically controlled robots, and the auto- 
matic factory are being put to work in American industry. Here’s 
how one plant electrical department meets the broadening challenge 
of troubleshooting and maintaining some of these complex electronic 
systems. 


Distributionswith: Abs “Cable: aie sores Fs A lee Ris oe ole elas 80 


A look at design and construction considerations in the use of new 
Type ALS cable for power and light wiring in an industrial warehouse. 


White Room for Hi-Speed Spindle Service ........... 5-00 cee cece eee 82 
Indianapolis motor shop offers industrial customers dust-free con- 
trolled-conditions facility for repair of precision grinding equipment 

in the 3600 to 100,000 rpm range. 


SILICONE NEWS from Dow Corning 


‘a 


grade motor enclosures 


Specify Silastic RTV encapsulation 
for longer service life from motors 


For motors in hot water — in cold water — in any environment that causes 
frequent failure — encapsulation with Silastic® RTV silicone rubber offers 
superior protection for windings . . . multiplies motor life. 


Take a tip from a midwest dairy. Subjected to daily equipment wash- 
downs, a milk-pump drive-motor failed monthly. Then the windings were 
encapsulated with Silastic RTV ... and failures ended. That was nearly 
two years ago! Motor life was multiplied twenty times and more. 


Silastic RTV is resilient — expands and contracts with the windings and 
laminations — won’t crack or craze even during rapid thermal cycling. 
Silastic RTV remains rubbery over the wide temperature range of —70 
to 180 C. Windings stay sealed in the protective jacket that’s impervious to 
moisture, abrasive dusts and corrosive atmospheres. 


Specify encapsulation with Silastic RTV to upgrade enclosures on your 
class A, B, F or H motors. This protection is available from nearly two 
hundred motor service shops throughout the nation. They identify 
themselves with the emblem at right. 


For a list of these shops, and more informa- 
tion about Silastic RTV encapsulated motors, 
write Dow Corning Corporation, Dept. 3112, 
Midland, Michigan. 


' first In 


sillcones 
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We offer 
—Quality Equipment 
-Complete Selection 

-Prompt Delivery 
AND STILL ANOTHER 
TOOL TO HELP YOU 

SELL LIGHTING... 


TIME SALES AND LEASING! 


__ Now Graybar makes it easier for you to get your share of 
~ the profitable lighting modernization market—through 
Time Sales and Leasing plans. Large initial capital 
_ outlays by your customers are eliminated and you 
- get full payment at once. Our plans cover the full line 
of equipment in the big Graybar Lighting Action 
_ Program, plus wiring and other Graybar supplies, and 
- your installation costs! Yet, there’s nothing extra for 
_ you to do—Graybar handles all details. Let Graybar 
_ show you how Time Sales and Leasing may help 


you get your share of the profitable lighting market. 


It’s another reason to call 
otfice—for everythin 


our nearby Graybar 
electrical. Graybar Electric 


Co., Inc.: local service to contractors — coast to coast. 


GraybaR 


Graybar Electric Company, Inc. 

420 Lexington Avenue 

New York 17, N.Y. 

Please send: 

(1 Details on Time Sales and Leased 
Lighting. | 

XO) The Sales Kit for the Graybar Light 
ing Action Plan. | 


Name 
-Company. 
Title 
Address 


City. Zone___State 


690 
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A 


ON-SITE TESTING 


Sidelights 


Skillful electrical design and construction produced the flexible busway 
distribution system serving Bell Telephone Labs’ new research and de- 
velopment facility at Holmdel, N. J. As described in the article starting 
on page 72, this system is specially integrated in the modern, func- 
tional layout of the building. The tree-like busway system offered sub- 
stantial economy in serving the shifting and fluctuating load demands 
throughout the six floors of laboratory areas. And a fifth bar in all of 
the ac busway affords positive equipment grounding network for the 
system. 


A mobile laboratory in a custom designed truck has been developed by 
the Alex F. Jones Electric Cc. of Syracuse, N. Y., to provide on-site test- 
ing and service of critical reset-type protective devices anywhere in up- 
state New York. The industrial electrical contracting firm assigns spe- 
cially trained personnel to conduct the tests which gives assurance that 
protective devices will operate within specified ranges. The service is de- 
scribed in “A Mobile Testing Laboratory” beginning on page 65. 


A new aluminum sheathed cable designated ALS is recognized as an 
approved wiring method in Article 331 of the 1962 Code. A case study 
in its use and application is provided by an installation in an industrial 
warehouse made by the National Electrical Contracting Company of 
Passaic, N. J. The methods are described in “Distribution with ALS 
Cable” beginning on page 80. 


SAA 


ELECTRICAL MATERIALS 


COST INDEX 


CHANGES IN THE COST 
OF ELECTRICAL MAT- 
ERIALS FOR EACH OF 
THREE TYPICAL JOBS 
ARE SHOWN ON -THESE 
THREE CHARTS. 


THE BASE (1000) RE - 
PRESENTS THE AVER- 
AGE COST OF THE MAT- 
ERIALS FOR THE YEAR 
1960 


THE MONTHLY INDEX 
POINTS SHOW THE VA- 
RIATIONS IN COST ON 


THE FIRST OF EACH 


‘MONTH. 
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ECaM Type'PT’ Magnetic Control 


Boosts Crane Performance, 


Saves on Upkeep... 


e DC cranes operate with a new “‘feel'’ when EC&M Type 
“PT” magnetic control replaces manually operated con- 
trollers. Not only is output improved, but there also is a 
saving in upkeep cost. Down-time is practically eliminated. 


The results at A. O. Smith Corporation (as itemized at 
right) are typical of the improvements obtained on hun- 
dreds of cranes now equipped with “‘PT” control. More- 
over, this compact magnetic control occupies about the 
same space as manual control—and the cost is comparable. 


Modernize your existing cranes now with “PT” control. 
Available with or without protection, for all DC motors up 
to 55 hp for both new and old cranes. 


GET THE FACTS in Bulletins 6131 and 6132 


Write Square D Company, ECaM Division, 4500 Lee Road, Cleveland 28, Ohio 


SQUARE J) 


Photos courtesy A. O. Smith Corporation 


How “PT” Control improved on 
manual control at A.O. Smith 

e Faster acceleration without skidding wheels 

® Reduced commutator dressing and 
50% less upkeep 

® Higher all-day output through more 
efficient hook movements 

@ Reduced operator fatigue and 

better load-spotting ability 


COMPANY 


wherever electricity is distributed and controlled 
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. >. 
Washington Report 


DECEMBER @ 1962 


New construction spending will increase again in 1963 for 
the second year in succession, according to a year-end fore- 
cast by Business and Defense Services Administration, Depart- 
ment of Commerce. Private and public construction spending 
will total about $63.3 billion, up $2.1 billion (3.3%) over the 
1962 total of $61.2 billion, according to the forecast. Nearly 
all major categories of construction are expected to show gains 
—except religious and railroad construction in the private 
sector, and industrial and educational construction in the public 
sector, which may decline slightly. By comparison, construc- 
tion spending in 1961 totaled barely $57 billion. 

Construction outlays in October totaled $5.6 billion, down 
3% from September. Private spending was $3,933 million, and 
public spending totaled $1,715 million. 


__ Residential construction will increase slightly in 1963, accord- 
ing to forecast of Government housing experts. Housing starts 
for private nonfarm dwellings next year will increase to 
1,425,000, up from an indicated 1,400,000 in 1962. Dollar- 
wise, 1963 residential spending will inch up 1.8% from 1962's 
$26,025 million to a record $26,460 million, for both private 
and public construction, according to Dept. of Commerce fore- 
cast. Actual housing starts in October 1962 totaled 131,500, 
pon roled to 114,200 in September and 128,900 in October 


Capital spending for new plants and equipment will show a 
modest rise of 3% in 1963, and will total $38.15 billion com- 
‘pared with an estimated $37.16 billion for 1962, according 
to a recent survey of preliminary plans of major industrial 
firms by McGraw-Hill Publishing Co.’s economic department. 
Capital spending in 1961 totaled $34.37 billion. 


Shipments of fluorescent lamp ballasts decreased during the 
3rd quarter of 1962, according to Census Bureau. Shipments 
in 3rd quarter totaled 8,408 thousand units, valued at $23,679 
thousand. This represented a 2% decrease in quantity, but a 
1% increase in value from the 2nd quarter level. 


Sales dollar volume of the electrical manufacturing industry 
will hit a record $25 billion this year, and maintain this volume 
rate in 1963, according to recent forecast of the National 
Electrical Manufacturers Association. This is over 6% higher 
than volume in 1960 and 1961, and results primarily from 
increased sales of home appliances and electronic equipment. 


Federal spending continues to outpace Federal income, as 
the Administration and Budget Bureau eye a fiscal-1964 (fiscal 
year beginning July 1, 1963) spending figure of $99 billion. 
Federal spending in fiscal 1962 totaled $87.7 billion, while 
receipts totaled $81.4 billion, leaving a deficit of $6.3 billion. 
In fiscal 1963 (current fiscal year), the Budget Bureau’s Novem- 
ber estimate is for a spending total of $93.7 billion, an income 
of $85.9 billion, and a deficit of $7.8 billion. Preliminary esti- 
mates for fiscal 1964 are for another deficit at least equal to 
the estimated 1963 fiscal year deficit, based on the current 
outlook for business in 1963, and not including possible tax 
cuts for individuals and corporations which are currently under 
study by the administration. 


Hot and cold cable torture chambers... 


mean better cable for you. Our aim at Circle is not just to meet specifications, but to see 
how far we can exceed them. This is the job of our cable testing laboratory. 

High temperature aging... sub-zero freezing...ozone...long-time water immersion 
...and many other tests are performed continuously to assure maximum cable reliability. 
Add to this Circle’s unmatched manufacturing experience and reputation for fast service 


and you’ll see why Circle is the choice of so many cable users. For better cable at no extra 
cost specify Circle cable on your next job. 


CIRCLE WIRE & CABLE CORP. 


SUBSIDIARY OF CERRO CORPORATION 


PLANTS: Maspeth and Hicksville, N.Y. SALES OFFICES & WAREHOUSES: In all principal cities. 
Rubber Covered Wires & Cables + Varnished Cambric Cables « Plastic Insulated Cables « Neoprene Sheathed Cables « CIRTUBE” EMT 
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n motor control 


yreneral Electric announces 


the inside story of Zhe Quality Look re 


CABINETROL* POWER CENTER 


for custom-engineered low-voltage grouped con- 
trol of motors up to 1500 hp. Ideal for unit sub- 
stations and central control of complex processes. 
Flexible design permits grouping of varied com- 
ponents of all sizes in one compact structure. 


_ Individual door locks prevent unauthorized entry. 


a oe fleeraie 
OME Cassis 


GENERAL GS ELECTRIC. 
Livsstawsg Comkiad 


LIMITAMP * 
MOTOR CONTROLLER | 


for safe medium-voltage control of motors up te 
3000 hp. Drawout contactor cuts installation time! 
Interlocking prevents isolating unit under load. 
prevents access to high voltage. Built-in test circuit 
simplifies inspection and maintenance. 


| 
q 
| 
| 


7700-LINE CONTROL CENTER 


for flexible low-voltage grouped control of motors 
up to 400 hp. Drawout starter units ease main- 
tenance and speed replacement. Starter sizes are 
based on multiples of 12 inches to permit easy unit 
re-arrangement and field modification. Vertica! 
power bus is isolated inside an insulation “sand. 
wich” for worker protection. Isolated, full-height 
wiring troughs make wiring and inspection easy. 


*Reg. Trade-mark of General Electric Company 
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SYNCHRONOUS, WOUND-ROTOR, AND 
SQUIRREL-CAGE MOTOR CONTROLLERS 


for low-voltage control of motors up to 1500 hp. 
Custom-engineered for each specific installation to 
control, protect your motors. Quality components 
throughout increase life, reduce maintenance. 


Look for General Electric’s Quality Look 
in motor controls. Its smart, new, two-color 
styling and clean lines are your guides to the 
quality inside. Every unit is packed with 
important features to give you easy installa- 
tion, outstanding performance, long life, and 
few maintenance worries. 


GENERAL | 


DC MAGNETIC CONTROLLER 


for low-voltage control of motors up to 300 hp. 
Circuit and design flexibility meets wide variety 
of applications. Flux-decay, adjustable time-delay 
contactors save space, reduce maintenance, elimi- 
nate need for a series of time-delay relays. 


Also, you get these added values from Gen- 
eral Electric: knowledgeable sales help, ap- 
plication engineering, fast delivery, and 24- 
hour maintenance help if you need it. 

Plan today to ask your General Electric 
Sales Engineer about motor control with the 
Quality Look—or mail the coupon below. 


ee es ee ee a 
Tear out and mail this coupon to Section B783-30, 
General Electric Company, Schenectady 5, N. Y. 

| want more information on the following Quality Look motor control units: | 

(1 Cabinetrol power center [11 Wound-rotor motor control ! 
1 Limitamp motor control O Squirrel-cage motor control | 
O 7700-Line control center 0 D-c magnetic motor control | 
C1 Synchronous motor control [1 Have sales engineer call | 
| 

Title | 

| 

Company Address ; 

City State 

Se ee eS eee ee cae ee eased ee 
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Central National Insurance Group 


eee 


took out this Kohler Electricity Insurance | 


—Is stand-by a big enough word 
in your power planning? 

When a power failure hit Omaha, 
Nebraska, last June, all emergency 
services at the new Central National 
Insurance Group building became 
immediately available. A push but- 
ton control brought the company’s 
Kohler Electric Plant to instant life 
and it took over the electrical load. 

Planned as a power source for the 
fully equipped shelter which the 
building contains, the Kohler Electric 
Plant proved its tremendous value 
when public power failed. 


In commercial and industrial 
buildings, in institutions and apart- 
ment houses everywhere more and 
more Kohler Electric Plants are tak- 
ing over the stand-by power chores. 
As independent power sources they 
keep businesses going, safeguard vital 
medical services and supplies, pre- 
vent food spoilage and just generally 
save money and trouble. 5 

A tremendous range of stand-by 
power requirements is fulfilled by 
Kohler Electric Plants. They may be 
gas, gasoline or Diesel powered. They 
provide 500 to 170,000 watts capac- 


= Model 55 R087 with remote mounted radiator 
55 KW Diesel. 120/208 volts, 3 phase. 


ity. And their built-in Kohler de 
pendability has been proven in sery 
ice for more than thirty years. Se 
your Kohler dealer or write Dept 
EP-712. : 
(Engineers, see Sweet's Architec 
tural File and Sweet’s Light Constru 
tion File.) 
Building: Central National Insurance 
Group, Omaha, Nebraska 
Architect: Leo A. Daly Co. - 
General Contractor: Hawkins 
Construction Co. 
Electrical Contractor: Henry W. Miller 


Electric Company 
Distributor: F. W. Pruitt Company 


| 
| 
| 
| 
| 


KOHLER oF KOHLER 


Kohler Co., Established 1873 e Kohler, Wisconsin 


ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES e ALL-BRASS FITTINGS e ELECTRIC PLANTS e AIR-COOLED ENGINES e PRECISION CONTRO 
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MATCH THE 
STARTER 
TO THE JOB 


‘g 5 out of ten Motor 
Gea: 1% Applications (10 to 75 hp) 
are Satisfied by Furnas 

Exclusive Sizes 1%, 2’ 


oie | and new 3'2 
°K | 


Size 2% 


Now you can match the starter to your exact 


| 
| 
horsepower requirement, eliminating wasted space) 


and capacity (and cost). Only Furnas offers a really | 


\ 
complete line of motor starters through Size 4, | 


Our exclusive Sizes 134, 22 and new 31, all 


standard with Furnas, meet the horsepower/motor 
Size 31% | 
ae ratings between 10 and 75 hp that are not covered | 


by the usual size starters. You'll find that Furnas 
horsepower rated starters do the job better, 


more economically. 


Write today for full information—Bulletin 14-B5. 


| 
4, i 


FURNAS ELECTRIC COMPAN 


| 
| 
| 


Sales Representatives‘in All Principal Cities Write today for full information 


McKEE STREET, BATAVIA, ILLINOIS | 


” 


A 
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PREPARED EACH MONTH FOR ELECTRICAL CONSTRUCTION AND MAINTENANCE 
TO BRING IDEAS, NEWS AND HELPFUL INFORMATION TO ELECTRICAL MEN 
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Airport Service Facility 
Instalis Surface Wiring 


Wiremold 3000 system gives new AirKaman building 
built-in flexibility for changing requirements 


Then the new AirKaman building 
yened this summer to serve civil- 
n planes at Bradley Field, Windsor 
ocks — Connecticut’s busiest air- 
31d — it was with a hangar, shop, 
id office building complex that is 
ssigned for future expansion. 

To this end, the electrical wiring 
ays a key role. 

Just as the building is planned 
r low cost, a high degree of flexi- 
lity, minimum maintenance, and 
aximum convenience, so, too, is 
ie Plugmold® surface-mounted 
ulti-outlet system specified from 


Wie Z ZZ 


=LE-POWER system separates telephone and p 


ower wiring in twin runs of Wiremold 3000 


the beginning for the job. 

AirKaman has its offices and 
shops in one section of the main 
level of the 11,200 square-foot, two- 
story office building. The remainder 
of the first floor and all of the 
second are leased for offices. 

The side and rear walls of the 
structural steel framed building are 
concrete block and the front is 
aluminum insulated curtain wall. 
“This solid-type construction is im- 
practical for in-wall wiring,” said 
Robert F. Stanton, AirKaman’s en- 


continued on second page 


is y Y 


ceway in the new AirKaman building. Both runs have built-in capacity for future expansion. 


dvertisement 


Code Comments 


Specific Grounded Conductor 


Q. For A.C. interior wiring sys- 
tems, which conductor must be 
grounded? 


A. Article 250-25 states: “For al- 
ternating-current interior wiring 
systems the conductor to be 
grounded shall be as follows: 

“(a) Single-phase, 2-wire: the 
identified conductor; 

“(b) Single-phase, 3-wire: the 
identified neutral conductor; 

“(c) Multi-phase systems hav- 
ing one wire common to all phases: 
the identified common conductor; 

“(d) Multi-phase systems hav- 
ing one phase grounded: the iden- 
tified conductor; 

“(e) Multi-phase systems in 
which one phase is used as in (b): 
the identified neutral conductor. 
One phase only can be grounded.” 


Portable Equipment 


Q@. Does the installation of ground- 
ing type outlets require that the 
portable equipment be grounded? 


A. No. Article 210-21(b) of the 
1962 NEC states, “The installation 
of grounding type outlets shall not 
be used as a requirement that all 
portable equipment be of the 
grounded type.” 


Grounding Type Receptacles 


Q. Are grounding type receptacles 
required for 15 and 20 ampere 
branch circuits? 


A. Yes. Article 210-21(b) of the 
1962 NEC states, “Receptacles in- 
stalled on 15 ampere and 20 ampere 
branch-circuits shall be of the 
grounding type... .” 


WiREMOLD” 


Airport Service Facility continued from first page 


gineer who, with Robert Van Hou- 
ten, planned the electricals. “Plug- 
mold multi-outlets were the answer. 
Installed costs were half as much 
as with other methods of wiring.” 

He described the Plugmold sys- 
tem as a “natural. It melds per- 
fectly with our program of planned 
expansion.” 

Evidence of this planning is the 
use of movable partitions which can 
divide the building into any number 
of offices, depending on tenant re- 
quirements. A Tele-Power system, 
consisting of parallel runs of Wire- 
mold 3000 raceway, one for power 
and the other for telephone, is 
mounted along the base of these 
partitions as well as along the front 
and side walls. 

This arrangement keeps high and 
low potential wiring in separate 
raceways. The 3000 has capacity for 
the addition of extra circuits, if 
needed, in the future. 

The 800 amp, 277/480 volt serv- 
ice into the building is located at 
one end of the building in the direc- 
tion of expansion. 

Double runs of 1-in. rigid conduit 
are extended directly from the main 
panel box to each floor and fed 
into the raceways through a spe- 
cially designed ED-40233 2-gang 
box (see “Engineered Specials,” 
Dec. 1961) which separates power 
and telephone conductors. The 


“cg sia mlb 


SWITCH LEG for overhead office lighting is 
carried in Wiremold 200 one-piece raceway. 


WireMorD* 


lower raceway, containing 120/ 
208 V. service and grounding type 
receptacles, is fastened to an angle 
iron 234 in. above the concrete floor, 
because of the thinness of the cur- 
tain wall. 

A baseboard heating unit is fitted 
above the raceways along the walls 
but not on the partitions. 

To permit removing or installing 
any partition with its wiring intact, 
electrical contractors T. J. Martin 
Co., Inc., of Hartford used ED-2326 
(see “Engineered Specials,” Aug. 
1962), a 2-piece internal corner 
coupling. All that is required when 


CONDUIT is fed into the Tele-Power system through a special ED-40233 2-gang box. The ba 
is designed to provide a barrier which separates power and phone conductors. 


\ 


WALL SECTIONS DISCONNECTED 
as oe e La 


Houten of West Hartford. 


Ro _-ED-40233 COVE 


WALL SECTIONS JOINED 


. ‘3000 winemoLd-~ oe 
SPECIAL ED-2326 internal corner coupling with separable legs was developed to permit ij 
stalling and removing partitions at will with the multi-outlet system intact. 


PLUGMOLD 2100 run was installed in one section of the upper floor to meet a special wiri 
requirement. Tele-Power system was mounted on other walls and along movable partitions. 


removing partition is to take o 
elbow cover, unscrew the legs qd) 
coupling, cut wires and lift o 
partition. Perimeter wires are they 
reconnected. The reverse is don 
to install the partition. 

Wires for lighting are concealey 
above dropped ceilings. Office ligh 
ing is switched by tapping the lig 
line and running it into a Wiremo 
57240 box through Wiremold 20 
raceway. 

The architect was Hollis Whipp 
Kincaid of Hartford and consul 
ing engineers were Burton and Va 


& s+ 


\ 
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Product of the Month 


Deep devices mounted in 3000 raceway with 3046L cover 


ounting deep devices in Wiremold 
OO raceway is a simple matter 
ven the 3046L device cover is 
ed in combination with the 5700 
ries boxes. 

The 3046L cover brings the de- 
ce out of the raceway, providing 
ace for conductors to pass be- 
ath, thereby maintaining the 
ted capacity of the raceway with 
vices. Further, the cover allows 
vices deeper than the raceway to 
- installed. 

The 3046L has a standard wall 
se opening to accommodate de- 
ces. The 5751 open base is then 


used with any of the 5700 single 
gang box covers which are available 
in depths of 1%¢ in., 14% in., 1% in., 
21/4, in. and 2%/ in. 

To use this technique, merely 
clamp the 614-in.-long device cover 
to the raceway; mount 5751 base on 
the 3046L; then wire and fasten the 
device to the selected 5700 cover. 
Finish assembly with a standard 
flush plate. 

The 3046L cover is one of many 
such fittings that permit, in many 
cases, the interchanging of parts, 
giving the Wiremold line of prod- 
ucts a high degree of flexibility. 


se oe 
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FINISHED INSTALLATION 


Practical Tips 


Wiremold pulley speeds snaking wires at inside corners 


ulling wires around inside corners 
' Wiremold 500 and 700 raceways 
here maximum capacity of race- 
ay is being used is a one-man job 
ith the 615 Wire Pulley. 

The pulley has two clamps which 
e attached by thumbscrews to the 
ids of the raceways at the corner. 
After mounting the pulley, pro- 
ed with the snaking operation in 
ie usual manner. 

When the conductors are through 
ie run, detach the pulley and snap 
1 the appropriate internal elbow 
ver. 

The pulley may be used on any 
ternal corner, such as that formed 
om a ceiling surface to a side-wall 
-at a 90° room corner. It is often 
Ipful to use two or three on a 
ngle pull. 

Use of the wire pulley “gets a 
an out of the corner,” turning the 
tire snaking operation into a task 
isily handled by one person. 
The 616 Snake Leader, which 


dvertisement 


prevents wires from kinking and 
crossing over, further reduces 
snaking time. 


Editorial 


Winter is sales time 


Winter formally makes its entrance 
this month and with it comes the 
traditional season for home enter- 
taining. 

With the shorter days and longer 
nights there is, naturally, an in- 
creased use of lamps, television, 
radio, hi-fi and similar items — not 
to mention the new electric toys 
the youngsters have received for 
the holidays. 

Also, with the outdoor grill put 
away, the family seems to enjoy 
more varied dining, which, in turn, 
calls for the use of more labor- 
saving portable appliances. 

In short, this is the time of the 
year when the lack of conveniently 
available outlets is brought sharply 
into focus in the mind of the home- 
maker. 

For the electrical contractor, 
then, winter is the time of year 
when selling electrical convenience 
can be a profitable pursuit. 

And, when you're talking to a 
prospective customer, why not do 
him — and yourself —a favor and 
suggest Plugmold multi-outlet sys- 
tems for electrical convenience, now 
and in the future. 


Useful Literature 


Check coupon on fourth page 
for copies of listed items. 


Category Sheets 


Set of ten color-coded sheets fea- 
tures actual, identified installations 
of Plugmold systems in the follow- 
ing categories: kitchens, family 
rooms and workshops, dining rooms, 
bedrooms, living rooms, offices, 
stores, laboratories, electronics and 
industrial buildings. 


Seasons Greetings 


The people who are Wiremold sin- 


cerely extend the warmest good wishes 
to you, their friends. May the coming 
year be the best you’ve known. 


WirEMOLD 


Engineered Specials 


Fitting permits feeding Plugmold 2000 run from 22( 


bining the 2210B Blank End Fitting 
and the 2010B Blank End Fitting 
into a single unit. This made for a 
neat appearance at the same time it 
served as a reducing coupling. 


PROBLEM: 


To extend from an installed run of 
Plugmold 2200 multi-outlet system 
to a Plugmold 2000 run, using the 
2200 to feed the smaller raceway. 


DISCUSSION: 


Plugmold 2200 system had previ- 
ously been installed part way down 


SOLUTION: 
The ED-2433 was developed by com- 


2000 PLUGMOLD 
2200 PLUGMOLD _ 


2000 
PLUGMOLD 


a2 


2200 
PLUGMOLD 
FINISHED INSTALLATION 


\ 
ED-2433 


is important, such as with use of 
400 cycles in close proximity to sig- 
nal wires? 


Quiz Corner 


Questions for this department are 
taken from inquiries received from 
the field. Your questions are wel- 
come; indeed, they are necessary if 
this department is to serve you 
with worthwhile information. Ad- 
dress: 

Quiz Corner 

The Wiremold Company 

Hartford 10, Conn. 


AM. To complete grounding of 
3000 cover in cases where shielding 
is important, we recommend using 
raceway with a galvanized or plated 
finish. 


Q. Is there a miter box or cut- 
ting guide available for Plugmold 
or Wiremold raceways other than 


Q. How do I complete ground- 
ing of cover on 3000 when shielding 


WIREMOLD Mf HARTFORD 10, CONN. E2-12 


Gentlemen: Please send free the checked items 


NAMES Sal a as Category mSheets 
COMPANY 


ADDRESS CL] Electric Ideas, October 1962 


1 
| 
| 
| 
| 
| 
| 
L] Electric Ideas, November 1962 
| 
i 
L] Wiring Guide (Catalog 22) = 

| 
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HARTFORD 10, CONNECTICUT 


In Canada: Conduits National Co., Ltd. 
Toronto 2, Ontario 


a wall. It was decided to extend t} 
multi-outlet concept further but 
architectural factor prevented t] 
continuation of 2200. 

Wiremold engineers, working wi} 
plant engineers, developed the E} 
2433 which made it possible to 
the 2000 from the 2200, using t/ 
extra capacity of the 2200 to fe 
the smaller raceway. 


the No. 610A which the catal 
indicates is for 2200 only? 


A. Although the 610A cuttil 
box was designed for use in cutti 
2200 raceway, all of our other raq| 
ways, with the exception of N 
2800 and 3000, may be cut in th 
box. 


Q. Is a bushing necessary 
one-piece raceways where they « 
connected to junction boxes or ot. 
fittings? 


A. Yes, a bushing should 
used to protect the conductors fr4 
abrasion. 


All WIREMOLD products are sold 
through electrical distributors — your 


best source for all electrical products. 


Advertisemé 


HAVE YOU MISSED THE BOAT 9 You have (or will) if you’re still using old 

«2 fashioned meta! boxes. Smart contractors 
everywhere are switching to Union NON-METALLIC new work boxes. You save on the initial cost and 
more important, you save enough on installation time (as compared to competition) to more than pay 
for the box. There’s no grounding—no box clamps—exclusive plaster seal—handy knock outs. Union 
boxes are DURABLE—now twice as strong with new Sisal impregnated molding material. Don’t forget 
UNION NON-METALLIC fixtures either. They’re non-staining, non-corrosive. They eliminate many ground- 
ing problems and have a low unit cost. Complete line —UL approved — Member of NEMA. Contact 


your distributor now. 


PARKERSBURG, WEST VIRGINIA 


i) UNION INSULATING COMPANY 
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Now! type SF fusible service; 
pullouts! You lower your) 


X 2020—200 amps, 40 circuits 
X 2016—200 amps, 32 circuits 


2B 200, 200-amp main breaker. Exclusive bolt-on design 


22 


These standard SF-fus- 
ible load centers now 
do double duty, as load 
centers and as main 
disconnect panels! 


(naturally, all have the exclusive 
patented combination surface/ 
flush trim, all in the same carton!) 


X 1511—150 amps, 22 circuits 


also available in 100; 125; and 150-amp ratings. 


The new magic bolt-on 
main breaker does it! 
You can now do twice as 
many jobswithless than 
half the inventory! 


(it’s the same bolt-on breaker that 
converts Stab-lok® load centers to 
main breaker panels!) 
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quipment obsoletes fixed main 
osts, increase your profit! 


You save on inventory! High-priced fixed main 
disconnect panels — fusible or circuit breaker 
types —can now be completely eliminated from 
stock! You save even more because the new 
bolt-on main breakers can be used with both 
famous FPE systems, SF-fusible and Stab-lok! 
You save space, on the shelf and on the job! 
Each panel is more compact and several pounds 
lighter — easier to stock, less costly to install! 
You save on handling costs, labor costs, 
material and record-keeping costs! 
You save, too, with the many other cost-cutting 
features only the SF line gives you: 
3 Place main breaker over load center main lug studs. : No plug fuse adapters to buy! The 301PS line 
of twin stab-in units accepts only the proper 
type-S fuse! 


Tamper-proof! Branch circuits lock into place, 
automatically! 


Non-interchangeability between ratings! 
Exclusive 30-amp pullouts are half the size; 
of 60-amp units! is 
Sequence bussing! Opposite polarity is _; 
available at all locations! 2-pole, 240-volt 
branches may be mounted anywhere! 


Flexibility without compromise! There are no 
fixed circuits in the enclosures. You can stab in 
the units you want, where you want, 
anywhere along the bus bars! 


Haven't we always told you it pays to insist on 
SF fusible service equipment? Now, honestly, 
can you really afford not to? 


Tighten stud nuts. Breaker is now bolted firmly 
in place (and you haven't lost any branch capacity!) 


FEDERAL PACIFIC ELECTRIC CO., 
50 PARIS ST., NEWARK 1, N. J. 


Type SF’s unexcelled mea FEDERAL 
fiexibility is now even maZae PACIFIC 
greater, its engineering 
superiority more profit- 
able for you than ever! 


(no wonder SF is the No. 1 fusible 
line with successful contractors 
from coast to coast!) 
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New Day - Brite 
MARKSMAN 
...superb choice for schools and offices. 


On target for low-brightness comfort 
sleek appearance, easy servicing. 


Wm. B. Ittner, Inc. 
Architects and Engineers 


Above all...specify Day-Brite 


We set out to design and build 
a moderately-priced fixture that 
would deliver high footcandle levels 
with truly low-brightness eye 
comfort. 

This modern, commercial fixture 
has approximately 50% uplighting 
to softly bathe the ceiling in light, 
reduce contrasts, and minimize shadows at the 
task. And because air circulates freely around 
the lamps, they operate more efficiently at cooler 
temperatures. 

_ A new version of Day-Brite’s exclusive 
Cleartex® was used in the prismatic enclosures to 
control glare. 

The result is the new Day-Brite Marksman... 
an eye-pleasing, low-brightness fixture that in the 
2-lamp version meets “scissors curve”’ brightness 
requirements. —— 

And you get this great performance with no sac- 


TRIGGER LATCH 


FOR EASY 
SERVICING 


A DIVI S| ON OF 
EMERSON ELECTRIC 


rifice in appearance or Day-Brite’s 
traditional installation and main- 
tenance economies. 

Less than 3 inches thin overall, 
the Marksman has the slim, modern 
lines today’s interiors demand. 
Apparent depth when viewed from 
side is less than 114”. 

And in keeping with the trim design of the 
fixture, the Marksman is suspended with new 
attractive small-diameter stems that go up 
incredibly fast. 

To facilitate relamping and cleaning, the en- 
closure opens easily with an inconspicuous 
trigger latch. 

The Day-Brite Marksman is available now in 
2- or 4-lamp units, 4 or 8 feet in length (8 feet in 
2-lamp only). Be sure to get full details on it before 
your next school or office lighting job. Call your 
Day-Brite representative or write Day-Brite. 


DAY-BRITE LIGHTING . 
St. Louis, Mo., Tupelo, Miss. and Santa Clara, Calif. 
Amalgamated Electric Corp., Ltd., Toronto 6, Ont. 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 


D-381 


4. HALF THE WEIGHT of most other 
ducts; selective low voltage drop; easier in- 
stallation; easier maintenance... yet Uni- 
Bus costs no more! Family of six types for 
‘all industrial, commercial, laboratory and 
high rise building needs. Rated 100-4000 
;amps., 600 volts. 


ee 


2. COMPLETE SAFETY, COMPLETE 


CONVENIENCE with Uni-Bus Plug-in 
devices which provide branch circuits at 
every 10 inches of Uni-Bus duct... or in 
stacks in the new Uni-Bus plug-in distri- 
bution centers. Patented interlocks make 
it impossible to touch a live part! 


‘UNI-BUS DUCT 
Plug-in convenien: 


3. PLUG-IN POWER for distribi 
motor control, and lighting panels is 
vided by new, flexible Uni-Bus Pl 
centers. Plug-in Trof design takes 
less space; provides groupings of 2 
locked plug-in outlets in 20 inch 
enclosures. 


E—ial 


CONTROL 


A new approach to in-plant power 


Uni-Bus makes your entire 


distribution system a 
plug-in switchboard! 


Get low voltage drop, easy installation, the ultimate in flexibility, 
safety and power availability... yet you pay no more! 


He: an entirely new kind of distribution 
system that provides all you need in ac- 
cessible and flexible circuit protection right 
from the main disconnect to the ultimate use! 

It’s so safe you can’t touch a live part any- 
where in the system . . . so convenient you can 
plug in any place, any time . . . so lightweight 
and easy to assemble you can cut installation 
and maintenance time drastically. 

That’s not all! Better design gives better 
electrical performance . . . low voltage drop; 
no derating regardless of mounting plane. 

Uni-Bus is so flexible you can revise it readi- 
ly even if your plant layout changes every 
year. No obsolescence . . . duct, plug-ins and 
fittings are 100% reuseable. 

Look at this list of Uni-Bus features. Don’t 
you see a better answer to your power distribu- 
tion problems? 


Standard Components—Uni-Bus is a com- 
plete system featuring interchangeable parts 
all the way. Uni-Bus requires less than 14 of 
the accessories of ordinary busway. 


No Specials— Off-the-shelf lengths mean you 
can tailor straight runs within 24". Exclusive 


WHAT’S NEW? ASK. 


Cutler-Hammer, Inc., Milwaukee, Wisconsin e Divisions: AIL; Mullenbach Subsidiaries: Uni-Bus, !nc., 
Canada, Ltd.: Cutler-Hammer, Mexicana, S.A. 


Cutler-Hammer International, C.A. @ Associates: Cutler-Hammer, 


flexible connectors take care of special turns 
and offsets. 

Low Impedance—Ratings are increased 
through use of multiple bars scientifically 
spaced . . . specially insulated aluminum and 
copper bus bars are supported and air spaced 
by durable polyester glass insulators in venti- 
lated steel enclosures. 

Easy to work on—Complete safety not only 
protects life but also means worry-free, quicker 
work with less downtime for maintenance or 
alterations. 

A system that grows—Plug-in centers grow 
with your needs. Plug in another standard 
device ... or add another standard plug-in 
trof. No need to wait while somebody assem- 
bles and wires a new panelboard. 

Next time you build, remodel, or expand a 
plant get the busway system that gives you so 
much more. Choose Uni-Bus . . . the complete 
power distribution system with complete 
plug-in safety, convenience, and economy. © 

See your Cutler-Hammer distributor or rep- 
resentative today! Or write direct for Publ. 
LU-23-Z241, on Uni-Bus duct systems and 
plug-in distribution centers. 
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ew RACO E.M.T. Pressure Cast Fittings 


Compression connectors Compression couplings 


12" to 2” concrete 
tight, raintight 


1%" to 2” concrete 
tight, raintight 


QUALITY Fittings with HI-BRITE Finish 


Room for three side-by-side Finger tighten—E.M.T. won't Won't roll—true hex nuts. 
in a 4” square box. fall out while installing. 


Designed to accommodate 
insulating or capped bushings. 


Three RACO E.M.T. pressure cast fittings fit side-by- © Sturdy RACO E.M.T. fittings with true hex nut elimi- 
side in a 4” square box without any problem. Installa- nate any chance of rolling off a ladder. No wasted 
tion is a snap. Try it with any others—it can’t be done. motion. When needed, RACO E.M.T. connectors are 
The hand tightened nuts on RACO E.M.T. fittings designed to accommodate an insulating or capped 
speed up installation. Here’s how. Lengths of pipe bushing with ease. Constructed of sturdy, high quality 
can be coupled on the floor, then carried to position. . alloy. On your next job, use top quality RACO E.M.T. 
fittings with HI-BRITE corrosion-resistant finish. 


RACO E.M.T. Compression fittings available in: 


Malleable iron, steel nuts 


Switch box with S 
“‘stub’’ bracket. More 
wiring room. Staked 
nails are outside, 
won’t interfere with 
device. 


All Pressure cast with 
insulated throat (connectors) 


Two gang masonry 
thru-the-wall boxes 
fors4) "ova Onaae 
blocks—%" or 4" 
KOs. 


RACO RK ALL-STEEL EQUIPMENT INC. Aurora, Ilinois 
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NOW CURRENT-LIMITING FUSES UP TO 175 AMPS AT 14.4 KV 


For transformer primary protection, General Electric now has current-limiting fuses up 
to 175 amps-14.4 kv. This newest addition to the high-voltage, current-limiting fuse line 
is the twin-tube EJ-1-EE, available in continuous current ratings of 125, 150 and 

175 amps at 14.4 kv. General Electric current-limiting fuses are fast. Interruption 
takes place in 2 cycle or less, preventing damage to protected equipment. There’s 
no noise or discharge of gases or materials during interruption because operation 

is self-contained. So, you can reduce space required to house the fuses—and there’s 
no need for vents, mufflers or vaults. General Electric makes more than 200 
different sizes and ratings of high-voltage, non-expulsion current-limiting fuses with 
precise characteristics for protection of power and potential transformers, 

motors, and capacitors. For more information, contact your G-E sales engineer. 

Or, write Section 302-01, General Electric Co., Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... DECEMBER, 1962 29 


30 


REALLY TOOK HOLD! 


The number of qualified powder actuated tool operators has increased one thousand times — 
from 250 to 250,000 — in the last 15 years. Powder actuated tools play a vital role in helping 
America build up to meet ever-increasing needs. 


Why this growth? Powder actuated tools have caught on because they hold fast. For example, 
penetrated steel provides a vise-like grip on the fastener shank, produces tremendous holding 
power. Tensile loads up to 10,800 pounds have been required to withdraw a .250 inch diameter 
fastener shank from 34” structural steel. Completely mobile, self-contained, light weight powder 
actuated tools fasten steel to concrete, wood to concrete, steel to steel instantly, easily — 
with unmatched holding power. 


Use coupon below — get your free portfolio of current information provided by the 
Powder Actuated Tool Manufacturers Institute. 


To: Powder Actuated Tool Manufacturers Institute, Inc. ECMI2 
200 College Street, New Haven 10, Connecticut 
Please send me information on powder actuated tool fastening. 


NAME TITLE 
COMPANY 
ADDRESS 
CITY ZONE STATE 


No representative will call, unless you so request. 
For the best in powder actuated tool fastening, rely on these brand names of member companies: 
NELSON /OMARK /RAMSET/ REMINGTON / STAR 
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88’S THE 
ANSWER 
to COLD- 
EATHER 
SPLICING 


“SCOTCH” Brand No. 88 Electrical 


Tape zeroes in on one of your toughest 
problems . . . cold weather splice wrap- 
ping. 20% thicker than regular vinyl 
tapes, No. 88 is compounded and spe- 
cifically designed to conform readily 
even in frigid temperatures. It has the 
perfect ‘‘feel’’ for completing fast, easy 
splices, and even when the temperature 
soars above the hundred mark this 
tape is formulated so its dependable 
protection lasts. It insulates and shields 
splices in heat, cold, any weather. 


See for yourself! For free sample roll, 
write: Electrical Products Division, 3M 
Co., St. Paul 6, Minn. 


MINNESOTA MINING & 
essere (MANUFACTURING CO. 
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““SCOTCH"' IS A REGISTERED TRADEMARK OF 3M CO., ST, PAUL 6, MINN, 
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COVER REMOVED. Primary compartment contains switch box, SINGLE BOX OF HIGH-DIELECTRIC NON-TRACKING MATERIAL provides. 
shown at right, normally enclosed by insulating cover; secondary clearance for primary connections. Two combination disconnect switcd 
‘compartment with bushings for service connections. Safe, yet outer compartments provide connections for loop feed. Center section 
easily accessible for authorized personnel. RATINGS: 15 through the exclusive L-M silent sand fuse, which has 10,000 amperes interrupting 
50 kva, all in same size tank; all voltages through 13860 GrdY /8000 ity. Bottom center stud extends through tank wall as the high voltage conn’ 
volts; secondary 240/120 volts; also series-multiple. 


Ses 


THE ARC STRANGLER™ is an ingenious L-M development to permit SAND FUSE OPERATES INTERNALLY, within a fiber-housed sand-pq 


load breaks without external tools. The Arc Strangler is spring loaded; is casing. If fuse blows, arc is extinguished within the tube, silently, wi 


\ 


cocked before switch is closed in. When switch lor fuse) is pulled, the telease of gases. These fuses are available in a range of ampere re 


Arc Strangler snaps up to cut off power in a cycle or two. Standard on to provide optimum overload and short-circuit protection to all kvct 


both switchblades and fuse, and voltage ratings. ; 


. (DENNY) MANNING, PRODUCT MANAGER, L-M transformer and 
lator sales, points out one simple, desirable feature of the new L-M 
Mount transformer, the ingenious locking device. The L-shaped cover 
cked into position with one padlock to cover high and low voltage 


compartments and hand-hole cover, making the whole unit tamperproo 
and weatherproof. Compact, attractive design of the L-M Pad-Mount is by 
Jean Reinecke, noted industrial designer, to give you a unit that is esthet- 
ically desirable, as well as compact, safe, and efficient. 


lew L-M Pad-Mount Transformers Provide 
Il These Features—At New Low Prices! 


Standardized design to meet majority of customer requirements 
permits additional features, unitized construction, lower costs. 


by DENNIS A. MANNING, Product Manager 
Transformer & Regulator Sales 
Line Material Industries 


Line Material transformer design engineers 
have come up with a real break-through in 
the design of pad-mounted transformers. One 
of the well-known problems in this area is 
that utilities have all wanted different fea- 
- tures to meet their problems—with the result 
specials have maintained costs at a high level for all manu- 
rers. 

: the result of a survey and consultation with many utilities, 
re now offering a new L-M Pad-Mount transformer that meets 
1e requirements for grounded wye systems expressed to us by 
y engineers. And because we can now provide a standardized 
that can be mass-produced, you can have a unit that is highly 
jle, with new and additional features, at a new low price. 
og > 


® 


’ McGRAW-EDISON COMPANY 


DISTRIBUTION TRANSFORMERS * 


) LINE MATERIAL Industries 


We believe you will find the new L-M Pad-Mount a most desir- 
able and adaptable unit that will make a substantial contribution 
in cutting your costs of underground construction, and improving 
service reliability. Ask your authorized L-M Distributor for 
detailed specifications, and application suggestions. Or call any 
L-M office or Line Material Industries, Milwaukee 1, Wisconsin. 


HAND-HOLE FOR TRANSFORMER provides generous opening area for 
accessibility to tap changer. Hidden under the outer locked-on cover, 
the hand-hole is completely tamperproof. 


RECLOSERS, SECTIONALIZERS AND OIL SWITCHES * FUSE CUTOUTS AND FUSE LINKS « LIGHTNING ARRESTERS 


See aTADe « OIITNOOR LIGHTING « LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS * FIBRE PIPE & CONDUIT 


BOLLS 


IWieINi=xa 


pai THE ORIGINAL INDENTER TOOLS 
THE ORIGINAL INDENTER FITTINGS 


These are the tools and fittings that have revolutionized setting up thin wall 

conduit. B-M, the Original Indenter Tools have been working efficiently for 

over 25 years—doing more work easier and lowering installation costs. Now, 

B-M Indenters have been re-engineered and redesigned to reduce size and 

i, weight to increase efficiency and ease of operation. These B-M Indenters 

. with the new patented compound leverage are now only plier size. They are 
lighter to carry, easier to use and the leverage does the work. 


, B-M, the Original Indenter Fittings go with B-M Indenter Tools like ham and 
; eggs. Contractors who demand the best always call for the Original B-M 
Fittings for the soundest, most permanent installations possible. The fittings ACTUAL SIZE 
are concrete tight and vibration resistant. All steel, heavy gauge fittings are . 
heavily bright zinc plated and have been salt spray and acid drip tested for THE NEW 
corrosion resistance. Additional features are extra heavy bonding locknuts. | 
Smoothly rounded edges or bushed throat type connectors make fishing POCKET SIZE TOOLS! 
easier and prevent damage to insulation. 
No. 607 Indenter for - 


For fast, safe installation plus complete protection always specify the Orig- Vy" fittings is 
inal B-M Indenter Fittings and the Original B-M Indenter Tools. shown here 
full size. 


The rugged, light weight 


BM-21B BM-41 
¥," Connector ¥,"" Coupling is 
BM-22B BM-42 BM-51 
3/,"’ Connector 3%," Coupling ¥," Offset Connector "BM PLIER SIZE INDENTERS 
BM-23B BM-43 BM-52 BM—No. 609 1° BM—No., 608 3%," 
1” Connector 1” Coupling 3," Offset Connector BM—No. 607 1/2! 


| HIE H METHOD TOOL CO. 
ILLINOIS | 


Bees Bice Lee yon 
*BM 51 and 52 offsets are not listed as concrete tight. 


WSED THE: MOST FROM .COAST:. TO COAST. 
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87 Transformers 
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0,000 VOLT JOLT is given new Type M transformers before they come off our 
juction line. This quality control test, formerly limited to liquid-filled trans- 
ers, probes deep into dry-type transformer coils to spot possible weaknesses 
re they are shipped. Also, all QHT transformers get factory tests for hi-pot, 
ting current, no-load losses, full load losses, ratio, induced voltage, im- 
ance, and polarity. Every QHT transformer passes every test, or it isn't 
ped. MAKE SURE YOUR TRANSFORMERS HAVE BUILT-IN RELIABILITY .. . 
CIFY GENERAL ELECTRIC QHT DRY-TYPE TRANSFORMERS. Get all the facts 

your nearby G-E Sales Office or distributor. Or write Section 411-25, 
sral Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most /mportant Product N T 


ENERAL@Q ELECTRIC wWalue 


jylvania’s 
Dower- 
Series 


with shielding... 


controls 


lighting quantity and sep io 


PV-10 Series with 
\ 30° x 30° Metal Louver — 
1 Cell Type. 


PV-10 Series with 
I! Patterned Plastic Lens. 


PV-10 Series with 
Polarized Plastic Panel. 


I 

i 

I 

i} 

! PV-25 Series 
with 30° x 30° 
I Metal Louver — 
! Blade Type. 

1~ 


improves Visual Efficiency of production personnel 


Emphasis on increasing production efficiency, reducing 
costs, and improving profits has forced industrial man- 
agement and engineers to pay closer attention to illumi- 
nation requirements for all phases of plant operation. The 
result has been higher footcandle levels made practical by 
new fluorescent lighting fixtures designed for the higher- 
loaded lamps. 

But merely increasing the quantity of lighting is often 
not the complete answer. More light, unless properly con- 
trolled, can often result in glare, harsher shadows, higher 
brightness contrasts. And these negative factors can offset 
the advantages of increased footcandles. 

Sylvania’s Power-V Series of industrial lighting fixtures 


LIGHTING FIXTURES BY 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECT: RONICS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


offers you a variety of shieldings—30° x 30° louver¢ 
patterned plastic lens and polarizing panel—for impro 
light control. 

Sylvania’s Power-V Series with optional shielding « : 
ables you to obtain quantity and quality lighting for @ 
area in your plant . . . effectively and economically. | 

When you build or modernize, examine your light} 
requirements closely from every angle. Then specify] 
Sylvania’s Power-V Series. 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PRODUCTS INC., 
One 48th Street, Wheeling, West Virginia 
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i 
spring inside, thes 
tike lamp cord. 


Co., Chicago, 


SPECIFICATION: QUIET 


is switch has been turned on and off over three million times! Still working—still quiet—it is dram 
oof of the reliability Leviton builds into every one of its switches. [] Few switches will ever be opera 
s often in actual use. The fact that ours can — and dges —is your assurance of uncompromised qu# 
d dependability. Testing of a Leviton device calls for ‘the equivalent of twenty years of heavy usage un 
yur types of loads, and seventeen tests to check reliability. Only after our products have exceeded tH 
quirements are they permitted to meet yours. (] Whether it’s ‘Specification: Quiet,’ or any of 


|) 
yecification, chances are there’s an economical, dependable Leviton device to meet it. Over twenty di 
t Quiet Switches! Over 2,000 standard wiring devices! You'll find them all in our new 1962 cata 
rite for your copy today. Dept. EC-3, Leviton Manufacturing Company, Inc., Brooklyn 22, New Yj 


THE MAXIMUM PERFORMANCE PRODUCT 


xplains principles of auto- 
latic fire detection and alarm, 
ow to best protect lives and 
roperty. Relates economics 
f systems to fire insurance 
ates. Covers new equipment, 
fays to cut costs. 


ells why systems can save up 
) $25,000 or more yearly in 
idustrial plants, how new 
lectronic and sonic devices 
an inexpensively protect 
verything from a small area 
) an entire building. 


L 


SS eee a 
CHECK GUIDES YOU WISH. MAIL COUPON. | 
Automatic _ To: Minneapolis-Honeywell, Dept. EC12-67 | 
Fire Protection 2753 Fourth Ave. South, Minneapolis 8, Minn. | 
Security and Please send me the following Planning Guides. | 
Surveillance | 
: Name. 

Clock Programming Chmpahi Title : 
Preventive Aas | 
Maintenance Programs City Zone State | 


LO 
LJ 
LJ 


Systems 


« 


ic 
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FREE! Building System 
Planning Guides for your clients 


our, new, authoritative guides designed to help 
ou advise your clients on how to get the best 
lectrical systems when they build or remodel. 
ruides cover new techniques and developments. They 
ell how to avoid early obsolescence and high mainte- 
ance costs. They point out the advantages of a 


quality installation. Give you new background infor- 
mation. And they’re all from Honeywell—the only 
company that designs, builds, installs and guarantees 
all these systems. 


Mail the coupon now for your Planning Guides. 
Check them all if you wish. 


Gives complete facts on 
modern systems. Tells how 
clocks can ring bells, turn 
lights and other equipment on 
and off on schedule. Where 
systems can be used to in- 
crease efficiency in all types 
of buildings. 


Explains A, B, C’s and bene- 
fits of maintenance. Helps 
clients select the best preven- 
tive program for their needs. 
Covers different, new contract 
programs that can often 
provide better maintenance 
service at lower cost. 
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BEFORE YOU INSTALL ANOTHER MOTOR STARTER, 
MEASURE /TS TOTAL VALUE 


Fast, easy installation is essential, 
but what other factors should 
determine your choice? 


uick installation? It’s money in your pocket! 

Easy maintenance? Dependable operation? 
Nobody specifies a starter that doesn’t deliver 
these important customer benefits. And, these 
qualities have always been built into all Cutler- 
Hammer motor starters. 

But, we’ve long been aware that other con- 
siderations are equally important to our 
customers. Hundreds of contractors have told us 
they often choose Cutler-Hammer starters be- 
cause of certain non-product factors which, com- 
bined with top quality and performance, give 
total value every time: 


*‘OFF-THE-SHELF’’ AVAILABILITY. Over 
91% of your standard starter needs are available 
from local stocks. Even very special requirements 
can often be handled overnight. With Cutler- 
Hammer, complete starters or replacement parts 
are a phone call away .. . from the balanced 
stocks of more than 600 Distributors backed by 
66 district offices and 17 regional warehouses. 


WHAT’S NEW? ASK... 


Cutler-Hammer Inc., Milwaukee, Wisconsin e Divisions: AIL; Mullenbach e Subsidiaries: Uni-Bus, Inc., Cutler- 
' Hammer International, C.A. e Associates: Cutler-Hammer Canada, Ltd.; Cutler-Hammer Mexicana, S.A. 


COMPLETE SERVICE. Both your Distributor 
and your Cutler-Hammer man treat your appli- 
cation problems as their own. Together they are 
equipped to handle your special requirements— 
and emergencies—in just a matter of hours. 


FULL PRODUCT LINE. Cutler-Hammer offers 
you a complete line of ten NEMA sizes. . . 00 
through 8. The entire starter line is designed to 
rugged industrial standards. . . is proven in hosts 
of applications . . . and exceeds NEMA require- 
ments in every respect. t 

So, next time you’re contemplating a motor 
starter, don’t stop short with an evaluation of 
product factors only. Also measure the non- 
product values you get with Cutler-Hammer’s 


immediate availability, complete service, and a 


full product line. For complete details, send for 
pulletin LO-70-Y241. And for Cutler-Hammer’s 
total-value story, call your local Cutler-Hammer 
Distributor today! 


= | 


CONTROL 
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1, Centralized control saves space, cuts 
installation and engineering costs. 


2. Exclusive plug-in terminal blocks per- 


mit removal of units without tools. Fully 
accessible location at front of units 
simplifies your wiring. 


4. With TRACK-GUIDE mechanism, units 
can be easily and safely de-energized 
and locked out, or withdrawn from en- 
closure for inspection and maintenance. 


3. Extra heavy plug-in stabs and posi- 
tive alignment provided by TRACK- 
GUIDE drawout mechanism assure 
trouble-free electrical connection. 


5. Units can be tilted up for inspection 
of stabs without removing from TRACK- 
GUIDE mechanism, or fully removed 
for bench maintenance or interchange. 


...six reasons why Allis-Chalmers new motor control center design is 


: the center of satisfaction 


Satisfaction? It comes with every one of the new (yet fully proven) 
ow-voltage control centers from A-C. Their clean lean design saves 
valuable space. Exclusive plug-in terminal blocks cut installation 
ime . . . speed inspection and removal. Track- Guide drawout 
nechanism lowers maintenance costs. Control units can be drawn 
mut, tilted up, or completely removed without tools. 

Safety features of these new control centers provide sure pro- 
ection to personnel. Units can be quickly de-energized for main- 
enance or inspection work. Units cannot accidentally fall out of 
Track-Guide mechanism during inspection or maintenance. 

Reliability . . . versatility ... economy... strength . . . safety. 
You name the feature — A-C motor control centers ave it. Ask 
your A-C representative or distributor for all the facts. Or write 
AlliseChalmers, Industrial Equipment Division, Milwaukee 1, Wis. 


Track-Guide is an Allis-Chalmers trademark. A-1486 
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6. Mounting of pilot lights and pushbuttons on the 
removable control units eliminates failures com- 
mon with hinged wiring. 
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Here are two new Amprobe instruments. 
The one on the left is our latest model 
Snap-around volt-ammeter. As with all 
Amprobes in the complete line, this ver- 
satile new RS-1000 fills a specific need 
—that of measuring higher loads. It 
tests for voltage (3 ranges: 0-150/300/ 
600 v AC), current—without interrupting 
service—(5 ranges: 0-15/40/100/300/ 


25 ohms midscale) for only $69.50. 
m But sometimes troubles occur when 
you can’t be there to take readings. And 
that’s when only Amprobe’s new mini- 
ature Dual Recorder will help. Night or 
day, it stays on the job when you can’t— 
writing an accurate, permanent record 
of fluctuations in volts or amps on ink- 


1000 amps AC) and resistance (1 range: 


less, pressure-sensitive paper ch 


that load easier than film into a cam 
To switch from volts to amps, | 
change the chart. Without the chai 
place you have a rugged, direct-reai 
volt-ammeter—it’s actually four ins 
ments in one! m The new Dual Reco 
is available in two versions. Both 
supplied complete with charts, prc 
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and leather carrying case. Each has two 
expanded-scale voltmeter ranges (95- 
130 and 190-260 v AC), while current 
ranges differ: Model AVA1: 0-10/50/250 
{500 amps AC ($134.85 T ); 
AVA2: 0-5/25/ 100/250 amps 
AC ($129.857). 


ore! gees ANIPROB 
-corders are LETRIEN 
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also available for individually recording 
amps, volts, temperature or any other 
electrically transduceable variable. 
Prices start at $69.50}. For complete de- 
tails see your distributor or write today. 
+All prices slightly higher outside U. S. 


INSTRUMENT CORPORATION 


630 MERRICK ROAD, LYNBROOK, NEW YORK 
IN CANADA: ATLAS RADIO CORP., 50 WINGOLD AVE., TORONTO 


WIN A FREE RECORDER! Amprobe is giv- 
ing away a new Dual Recorder in every trad- 
ing area in the U.S. between now and 

December, 1962. To be eligible, just ask your 
distributor for an entry card, fill it out and 
mail it to us. Nothing to buy! A new drawing 
every month! Ask for demonstration today! 
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IN THIS FLEXIBLE PACKAGING PLANT 
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In St. Louis, Mo., Cro 
Zellerbach Corporation 
cently constructed a n 
220,000-sq. ft. plant f 
their Western Waxide Di 
sion, producers of flexit 
packaging materials | 
cluding wax paper labs 
and wrappers. Ina mont 
time, hundreds of tho 
sands of pounds of liqt 
wax is processed throu 
the plant. If a power failt 
were to occur for just t 
hours, and wax in vario 
pipelines solidified, at 
week layoff would be ne 
essary to get back to f 
production. Components 
the electrical system a 
therefore confronted wit! 
very heavy espe 
It is in requirements li 
this where Westinghou 
electrical equipment a 
engineering know-h 
works to best advantas 
To minimize maintenan 
no fuses are used in t 
plant's electrical syste 
Previous experience w 
Westinghouse led to c 
tomer specification for t 
completely air-condition 
plant. Westinghouse qu 
ity equipment, local d 
tributor stockpiling, a 
sales follow-through led 
a coordinated construct 
schedule. All importé 
s reasons why, -You can 
7 sure... if it’s Westinghou 
CREDITS: Owner: Crown-Zel 
bach Corporation, San Franci: 
Calif. Architect and Engineer: 
bert C. Martin and Associates, 
Angeles, Calif. Electrical Cont 
tor: John Ledbetter Electric | 


St. Louis, Mo. Westinghouse | 
tributor: WESCO, St. Louis, 
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In executive offices like this or 
in general offices, @ Mainliner 
luminaires add distinctive styling 
and high lighting levels. 


Ceiling view shows intensified il- 
lumination cast by @ Heavy-duty 
Industrial luminaire on one of the 
letterpress printing machines. 


Plant view shows consistent even- 
‘ness of @ Heavy-duty Industrial 
lighting. A more than adequate 32- 
ft. candles is averaged by these 
2WSOS two-lamp luminaires. 


Le 


Discussing a ® combination Mo- 
tor Control Center and Switchboard 
arrangement are S. N. Kraines, 
Waxide’s Senior Indust. Engineer, 


Emil Zolezzi and Vince Kelly. New 
design, shallow depth switchboard 
matches control center, contains 
molded case circuit breakers feed- 
ing power circuits. 


Discussing a @) Life-Line Starter 
located at a laminator waxing ma- 
chine are J. R. Miller, @ Construc- 
tion, and John Day, Project Engi- 
neer, A. C. Martin & Assoc. 


Centralized control at tank mixer 
provided by @) Class 11-350 Motor 
Control Center. Stacked starter 
units can be interchanged, are 
engineered to reduce hazards and 
are easy to maintain and install. 
Left to right on platform are: Hal 
Forister, ® , Emil Zolezzi, Tom 


Fogarty, V. P., Ledbetter Electric, 


and S. N. Kraines. 


Emil Zolezzi, WESCO, and Vince 
Kelly, Ledbetter Electric’s Super- 
intendent, discuss @ type NLAB 
Panelboard. A compact, light- 
weight 75-Kva Dry-type DT-3 
Transformer was easily mounted 
overhead, providing 120/208 V. 


Hal Forister,@), explains function 
of 15 Kv main 150 DH250 air- 
circuit breaker in this metal clad 
switchgear line-up to Messrs. 
Kraines, Fogarty and Zolezzi. 
Plant’s distribution system is de- 
signed so that in case of fault, 
one power center feeder can be 
isolated while others still operate. 


Discussing the ease of operation 
of a starter unit are Messrs. For- 
ister, Fogarty and Kraines. This 
motor control center uses combi- 
nation Life-Line Starters for fast, 
positive protection of all mechani- 
cal equipment room motors. 


Paul Olschner, WELCO Dist. Const. 
Mer., St. Louis, shown at a 150- 
Kva outdoor Inerteen® power cen- 
ter. This completely self-contained 
unit, with non-flammable coolant, 
provides circuit protection and 
supplies power to an emergency 
fire pump for plant protection. 


Messrs. Olschner and Miller view 
Type DB Circuit Breakers used in 
the LV switchgear end of a 750- 
Kva Power Center. Type DB break- 
ers are well applied in industrial 
plants where power switching and 
protection is required. Draw-out 
feature allows easy maintenance. 


a 


Westinghouse 
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IT’S NEW... 
STRIPS FASTER, 
HANDLES EASIER 


UNDERWRITERS’ LABORATORIES, INC., APPROVED 


New, reduced diameter PD-X offers a number of impor- 
tant advantages for rural building, home and shop wir- 
ing. This firm, compact cable simplifies installation be- 
cause it pulls and strips faster than previous non-metallic 
sheathed cables of this type. Reduced diameter PD-X 
exceeds all UL requirements and is properly approved 
and labeled for use as Type NM cable. Due to its reduced 
diameter, new PD-X is lighter in weight, is packed in 
smaller cartons that allow you to store more units per 
space. Reduced diameter PD-X is available in sizes #14, 
#12 and #10 in two conductor flat or 
three conductor round, with or without 
ground wire. 


SEE YOUR PHELPS DODGE DISTRIBUTOR 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION / 300 PARK AVENUE, NEW YORK 22, N.Y. 


MINE To MARKEY 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, 
Cincinnati, Cleveland, Dallas, Dayton, Denver, Des Moines, Detroit, Fort Wayne, Honolulu, 
Houston, Indianapolis, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, 
New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., 
Salt Lake City, San Francisco, St. Louis, Seattle, Tampa, Washington, D. C. 


REDUCED SIZE. New reduced diameter PD-X 
third smaller than the old-type cable... wit! 
around advantages that will save you time 
money. 


‘SMALLER CARTON. Reduced diameter PD-Xis 
aged in smaller cartons that handle more easi 
allow storage of more units per square foot. 
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IER STRIPPING. Singles are immediately avail- TOUGHER INSULATION. No need for paper armor. 

for use as soon as overall braid is removed... Strong new thermoplastic insulation provides full 

pers to unravel. protection. Compact core permits a tighter outer 
covering with greater abrasion resistance. 


PACT CONSTRUCTION. Tighter, more com- IMPROVED WORKING QUALITIES. Tight outer cov- 
construction simplifies and speeds up installa- ering has smooth, slick finish . . . makes cable 
without snagging or bunching . . . minimizes easier to pull over rough surfaces. 

9f damage to conductors and insulation. 
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Stellite faced exhaust valves and valy 
One of the toughest alloys known. Gi 
up to 300% longer valve life than u 
valves. It’s the important details like t 
make Onan more economical in the lo 


eo 2 pap aes 5 cS 7 


Picture of a man 
who bought a 
bargain’ electric plant 


f you want an electric plant for use a few hours a year on an annual camping 
rip, rent one. Or buy a “bargain.’’ While it is true you get what you pay for, 
here’s no need to pay for more machine than you can use. 


3ut for high-use, professional applications, you need more brawn and stamina. 
The lightweight piece of equipment just won’t deliver full-rated power consistently, 
von’t stand up under heavy use. They’re just not built that way. 


Nhen you need a workhorse, buy a piece of quality equipment. It’ll pay off in 
he long run . . . often in a matter of weeks or months. 


Jnan Electric Plants are designed and built for high-use applications. We assume 
he use is going to be hard and heavy. That’s why we use Stellite valves as 
tandard equipment, where others make it an optional “‘adder’”’ or can’t supply. 
That’s why Onan crankshafts are stronger, connecting rods and bearings bigger. 


New Onan ‘‘J”? Electric Plants have overhead valve design. No other engines in 
he 6 to 40 horsepower range are OHV. It’s the first medium horsepower engine with 
his big engine feature. What’s in it for you? 15% more power with 10% less fuel. 
Twice as much mileage before lead deposits build up as conventional L head engines. 


Next time you’re in the market for an electric plant, estimate how many hours 
. year, how many years you expect to use it. The Performance Certified Onan will 
ye your best buy by far. Simple arithmetic will prove it. Call your local Onan 
listributor. He’s in the Yellow Pages, Thomas’ Register, Sweet’s. 


INAN Division, Studebaker-Packard Corporation © 2570 University Ave., Minneapolis 14 


Ynan’s exclusive Magneciter gener- 
tor is static excited to eliminate rotat- 
ng exciter and mechanical regulator. 
Vioving parts are eliminated in both 
xciter and regulator. Voltage recovery 
s five times faster than brushless type. 


PERFORMANCE 
CERTIFIED 


We certify that when properly in- 
stalled and operated this Onan elec- 
tric plant will deliver the full power 
and the voltage and frequency regu- 


lation promised by its nameplate and 
published specifications. This plant 
has undergone several hours of run- 

# ning-in and testing under realistic 
‘load conditions, in accordance with 
procedures certified by an independ- 
ent testing laboratory. 
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Summit Cis 


Milwaukee’s most impressive address 
for luxurious living 


Compact, trim 
in appearance, these totally 
enclosed breaker-meter panelboards in 
Summit House control a voltage of 120/208-v., 

3 ¢, 4-w. with meter sockets on 120/208-v. 

1 ¢, 3-w. Assemblies are available from factory in 
breaker-meter or meter-breaker sequence. 


Pacing the trend toward equipme 
of the most modern design, it ij 
fitting that elegant Summit Hous; 
apartments be equipped wit} 
Milwaukee's pioneer installation qj 
Frank Adam Meter Socket Panel 
boards. 


| 
{| 
\] 


Ideally suited to multi-family an 
office building projects, thes 
space-saving custom assemblied 
make obsolete all old style individual 
meters and switch boxes. Pre-wired 
at the factory, they offer substantia) 
economy in material costs and cu 
to a fraction the time normally re 
quired to install other types of un ' 
assembled equipment. iy 


Ask for catalog literature 


i 
Hy) 


Fyn SINCE 1 


Aaa ELECTRIC COMPAN} 


P.O. BOX 357, MAIN P.O.+ ST. LOUIS 66, mel 


busduct + switchboards + service equipment 
safety switches + load centers » Quikheter 


panelboards + 


Architects: Comm, Comm & Moses, Chicago 

Engineering Consultants: Michael J. Feron & Associates, Wilmette, III 
Electrical Contractors: A. C. Frodermann & Bros., (nc., Milwaukee 
Electrical Distributor: Hunt Co., Inc., Milwaukee 
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Area of Opportunity 


For more than 10 years, the construction industry has been one of the 
most stable props in the U. S. economy. As electrical work is a consistently 
growing segment of new construction, reasonably reliable forecasts are 
possible. In other areas such as electrical modernization the task is more 
difficult but rough approximation can be achieved. The resulting fore- 
casts provide useful guidelines for future planning. 


Statistically, electrical construction, installation and maintenance activ- 
ity had a good year in 1962 and can look forward to further improvement 
in 1968. While this growth pattern is pretty well established, it would 
be a mistake to think of it as an escalator carrying everyone forward and 
upward at a uniform rate. 


The growth pattern of electrical construction is inherently flexible. It 
can be retarded by industry caution or timidity. It can be advanced by 
bold and imaginative industry effort. As electrical technology grows the 
area of choice widens. Electric heat, for example, is chosen from among 
several heating methods. Lighting presents an almost unlimited range 
of possible values. There are wide options in the applications of power, 
control and communication. 


The individual engineer or contractor is not compelled to conform to 
any statistical trend. On the contrary his efforts to advance industry tech- 
nology and practice establish the trends. And in no other segment of 
the construction industry are there so many opportunities for effective 
market development through individual initiative. 


Nobody can guess how much of the potential market for electrical work 
annually evaporates by default. In countless instances advanced stand- 
ards and qualitatively superior practices are not even proposed. Again 
the problem is within the competence and responsibility of the engineer 
and contractor. 


The areas of choice in the design and application of electrical systems 
are available to all. With imagination and resourcefulness, they become 
areas of opportunity. The trends indicate that 1963 should be a good 
year—particularly for those who choose to make it so. 


dbm. KY Lemt 
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BOLTED PRESSURE! ... EVERY BULLDOG SAFETY SWITCH GIVES 
YOU BOLT-TIGHT PRESSURE AT THE SWITCHING POINT, GIVES YOU 
LONGER SWITCH LIFE. BUY QUALITY ... BUY BULLDOG. CONTACT YOUR 
I-T-E DISTRIBUTOR OR LOCAL I-T-E SALES OFFICE. DO IT TODAY !! 


Write for your c 
“The Story Behind t 


BULLDOG ELECTRIC PRODUCTS DIVISION 
BOX 177 e DETROIT 32, MICHIGAN In Canada: 80 Clayson Rd., Toronto, Weston, Ontario 


(i) | I-T-E CIRCUIT BREAKER COMPANY 


By J. H. Watt 


in be readily obtained from sev- 
bral instrument manufacturers. 
reover, a growing list of plant 
intenance departments with 
led electrical personnel are add- 
such equipment to their list of 
reventive maintenance tools. On 
other hand, many maintenance 
epartments of industrial plants 
large commercial buildings do 
ot have adequate testing equip- 
lent or properly trained personnel 
to conduct these tests. And for the 
latter, this is where the Alex F. 
Jones Electric Corp. comes in. Spe- 
tializing in the design, installation 
and maintenance of industrial elec- 
trical systems, this Syracuse, N. Y., 
electrical contractor has developed 
a unique program for on-site test- 
ing and service of critical reset- 
pe protective devices anywhere in 
pstate New York. In addition, 
sir “mobile testing laboratory” is 
ging used at many new installa- 
tions to check trip settings of key 
protective devices before initial 
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AND MAINTENANCE 


A Mobile 
Testing Laboratory 


The Alex F. Jones Electric Corp. offers a novel testing service, which solves 
the problem of on-site testing and servicing of low-voltage power circuit 


breakers, protective relays, and similar protective devices. 


ARRIVING AT JOB SITE, the “mobile testing laboratory’’ is ready for action. 
Test specialists, Jack Barry (L) and Ray Hanley, are shown lowering one 
section of high-current test set from custom-built service truck. Rubber-tired 
casters simplify transfer of large test units into building. Unique features of 
the truck include sliding roof panel, portable electric hoist and interior and 


exterior storage bins. 
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tested, 


loads are applied. This provides as- 
surance that the protective devices 
will operate within the tripping 
ranges designated by the manufac- 
turer and according to the specific 
application. 


Testing Laboratory Highlights 


Literally a laboratory on wheels, 
Jones’ testing rig consists of a cus- 
tom-designed truck; a two-section 
high-current test unit rated at 223 
kva; a protective-relay test unit; 
and an array of tools to provide 
complete maintenance for second- 
ary, load-center unit substations. 

A 13-ton truck, fitted with a spe- 
cial truck body, stores the mobile 
testing equipment and maintenance 
tools. Featuring a sliding roof and 
a retractable, portable electric hoist 
stanchion, the truck body is an in- 
genious design in itself. While in 
transit to a job, the rear doors and 
top of the truck body are closed 
with the larger testing units se- 
curely fastened to the steel floor by 
rugged bolts and turnbuckles. Con- 
venient inside and outside storage 
bins house conventional measuring 
instruments, test leads, vacuum 
cleaner equipment, rubber gloves 
and other maintenance tools. 

When the truck arrives at the job, 
the rear door is opened and the roof 
panel is unlatched and folded back 
to provide full access to equipment. 


HOWARD J. DONNELLY, supervising engineer for buildings 
of New York Telephone Co. (L) and Horwood Jones, vice 
president of Alex F. Jones Electric Corp., discuss the types 
of protective overcurrent devices and relays which will be 


DRAW-OUT CIRCUIT BREAKER is removed from unit s 
station via portable hoist. This low-voltage 1600-amp-frar 
breaker, which is electrically operated, will be tested 
trippings at a 1200-amp setting. All breaker parts will 


carefully examined and serviced. 


After positioning the hoist stan- 
chion, the portable electric hoist ‘is 
hooked on. Then two large sections 
of the high-current test equipment 
are unfastened. Since each of these 
two test units are fitted with slotted 
angle-iron frame supports, a top 
eross brace on each unit contains 
two eye bolts, which permit an easy 
connection to the hoist with a V 
sling. The electric hoist is powered 
by a 4-hp, 115-volt motor, which is 
connected to the building supply 
through a long portable cord. Op- 
eration of the hoist is provided by 
a pendant, hand-held raise-lower 
pushbutton station. As shown in an 
accompanying photo, the two large 
test units each have four locking- 
type rubber-tired casters attached 
to the base. This permits complete 
mobility to the vicinity of the equip- 
ment to be tested after being low- 
ered from the truck. 

A prime target for the 223-kva 
test equipment is the popular load- 
center unit substation, which fre- 
quently contains large-frame, draw- 
out, secondary power circuit break- 
ers, manually or electrically oper- 
ated. Wheeled to a typical unit sub, 
the two-section high-current test 
units are coupled together. After 
the draw-out CB is removed from 
the cubicle, line and load stabs con- 
nect the breaker to the test equip- 
ment. For a 3-pole direct-acting 
CB, heavy current must pass 


through the breaker to trip it. 

accomplish this, the circuitry of t 
tester includes an output tran 
former with a variable cross-secti 
multi-tap secondary to provide 1 
to 25,000 amps at 4 volts with t 
input cord-connected to a 208-v¢ 
building supply. A built-in ti 

indicates seconds (or fractions 

seconds) and cycles at which t| 
breaker trip functions. 

Each direct-acting air cire 
breaker has a manufacturer’s rat 
tripping time and trip percenta 
depending upon its rating and ci 
cuit application. Breakers are u: 
ally tested on each phase for t 
long-time trippings at both three 
five times continuous current r 
ings, and for short-time trippin 
at five to ten times. Instantaneo 
tests are also made. 

The low-voltage air circ 
breaker, shown in several of t 
photos, is an electrically operat 
3-pole, 1600-amp frame unit wit 
1200-amp trip setting. On a typi 
long-time test, one pole was tes 
four times at 3600 amps with t 
breaker tripping in (1) 11.26 sé 
onds; (2) 11.23 seconds; (8) 12 
seconds; and (4) 11.39 seconds: 
well within the recommended rang 

Other uses of the high-curre 
test set include checking molde 
case circuit breakers and thern 
overload protective devices for r 
tors where the need arises. 
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[Ein checking closing and opening 
sircuits of electrically operated 
9ower circuit breakers, the contrac- 
or has devised a portable control 
binet which contains a standard 
itrip/close operating handle, and a 
maintained contact button (where 
mo undervoltage relay is used). 
Built-in fuses protect the tripping 
land closing control circuits, and 
portable cords connect the control 
unit to the required voltage sup- 
plies to operate the tripping and 
closing circuits. A cord-equipped 
ortable coupler completes circuit 


lo 


NAL CHECKS are made by technician prior to starting high- 
trent tests on 1600-amp CB (shown on test stand in front 
¥f technician), Portable control panel to operate the breaker 
electrically, is located atop transformer unit in center of 


AB CONNECTION BLOCK which joins CB contacts to high- 
rrent test are shown by arrow. This connection block is on 
he line side of one pole of the 3-pole 1600-amp Cia AN 
imilar connection block is attached to the load-side stab of 
e same pole. High-current tests are then made. 


connections between the CB and 
control cabinet. On this particular 
test site, the tripping circuit was 
48 volts de and the closing circuit 
was 208 volts ac. 

With the circuit breaker in test 
position, a technician carefully ex- 
amines the mechanical and elec- 
trical components of the breaker— 
tightening, adjusting, cleaning and 
lubricating parts as required. For 
electrically operated breakers, the 
next step is to check the closing and 
tripping circuits. The final steps 
are applying the long-time, short- 


$ 8 
Mi eee ee ae 


AMPERE OUTPUT SETTING for high-current test of low- 
voltage power CB is explained to Don J. Greene (L), building 
engineer for New York Telephone Co., by Bob Riley, Jones’ 
test specialist. Critical protective devices in the building 
were thoroughly inspected, tested and serviced. 


-— %se 
a ft 
Gee Bee 


G46 46 446 BFE Bee 


to regulate overload current and keep tabs on the length of 
time required to trip CB. 


time and instantaneous high-cur- 
rent tests to see if the breaker’s 
trip elements operate within the 
recommended range. If the breaker 
does not open within this range, it 
is calibrated according to the man- 
ufacturer’s specifications. 

While each breaker is being set 
up for required tests, one Jones’ 
technician is busy checking busbar 
connections within the unit subs. 
Also he cleans the interior with a 
specially insulated vacuum cleaner, 
examining all electrical components 
in the process. 


58 OR OE Se ye 
as 
SR RRO Be i: 


EES 
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TIME OVERCURRENT RELAY is one of many types of relays tested in the 


Albany telephone exchange building. Technician makes final connections 
prior to using the protective relay test set, located to the right of time over- 


current relay. 


4s § te 4 4 & 
BEE RSE HON SFO Ce BEE Som 


WORK COMPLETED, test equipment, maintenance tools and portable elec- 
tric hoist are neatly packed in special service truck. Note that sliding roof 
is closed and hoist support retracted. Heavy bolted supports secure ex- 
pensive testing units to steel floor to prevent damage in transit. 


Checking Protective Relays 


A small, portable relay test unit 
is used to test, calibrate and co- 
ordinate current- and voltage-actu- 
ated relays. In addition, this tester 
can be used to check protective re- 
lays, small circuit breakers, motor 
overload relays and current trans- 
formers. This test unit also con- 
tains a built-in timer, plus several 
electrical’ measuring instruments. 
Relay testing has proven to be im- 
portant because deficiencies in re- 
lays and related trip circuits, which 
could have invited serious accidents, 
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were located and corrected. One of 
the accompanying photos shows a 
technician testing a time overcur- 
rent relay. 

Other valuable aspects of the test- 
ing program include checking the 
coordination of protective relays 
and circuit breakers and determin- 
ing that trip settings are adjusted 
to perform satisfactorily. 

As each device is tested, an entry 
is made on a test report. Informa- 
tion such as date of test; test re- 
sults; and repairs or adjustments 
made are included on this report. 
After all tests and service have 


‘man is given a complete up-to-d 


€ 


been made, the customer receiv 
the detailed report with Jones El 
tric retaining a copy for their fil 
Results of subsequent tests will 
compared to the previous reports. 
The special truck, test equipm 
and maintenance tools cost ab 
$15,000, but according to Horwo 
Jones, the firm’s vice president, t 
was only part of the over-all co 
Skilled technicians are necessary 
conduct the tests, because with 
trained personnel, expensive to 
and test equipment are useless. 
alizing this, Jones selected four 
his top men to take a special cour 
which required close cooperati 
from relay and circuit breaker mai 
ufacturers and the manufacturer | 
the test equipment. During th 
training program, the men learn; 
about the construction, principle | 
operation, calibration, and maint 
nance of the protective devices al 
test equipment they would wo; 
with in the field. In addition, ea 


file consisting of manufacture 
data and service instruction shee 
As a result of this unique traini 
these men have acquired a t 
nician’s title, and find a great d 
of satisfaction in performing t 
full-time specialized service. 

Results of the tests perforr 
thus far have justified the need 
such a contract test service. Son 
protective devices were found to 
faulty on receipt, damaged in std 
age, or would not function as 
tended during service. In these 
stances, proper repairs and adjus 
ments corrected the situation in 
true sense of preventive main 
nance. Therefore, costly downti 
and serious damage to expensil 
equipment were avoided. 

The photographs shown w 
taken during a testing program | 
the Albany, N. Y., office building 
the New York Telephone Co. N 
merous other upstate teleph 
buildings are scheduled for 
same test program. 

Howard J. Donnelly, supervisi 
engineer for buildings of the Né 
York Telephone Co., has arran 
the test schedules and formula 
the test procedures to be used 
their buildings. Donnelly points 
that continuity of power and 
proper function of vital overcurr 
protective devices and relays are é 
tremely important in their ope 
tion, and the only way that this ¢. 
be assured is through on-site tes: 
a logical factor in a refined py 
ventive maintenance program. 


» ESTIMATING FORUM-XXVI 


STATEMENT: 


| The previous Forum (No. XXV) analyzed the 
application of multipliers to project base costs (pur- 
shase price of material and payroll) for preliminary 
stimating purposes. This article deals with the de- 
velopment and use of base labor cost multipliers to 
quickly determine the complete installation labor cost 
rand the sell price of labor for a project. Two types 
of projects are analyzed: (1) the project where 
labor is supplied along with material; (2) the instal- 


_ To appreciate the soundness of the multipliers 


QUESTIONS: 


ANSWERS: 


lation-only hazards. 


DISCUSSION: 


| For purposes of clarity and illustration, each Table 
of Labor Multipliers will be discussed and studied 
separately. 

In developing the multipliers for Fig. 1, it was 
‘assumed that the material supplied with the labor 
would have a separate markup. The cost of supplying 
labor, on a dollar basis, is approximately 34 times the 
cost of supplying material.* Accordingly, the over- 
head values in Col. 3 are about 33 times the overhead 
ici to the material installed. 

3 The overhead values listed in Col. 3 are for projects 
with a base labor equal to those listed in Col. 1, and 
with a 60/40 material/labor ratio (MLR). The first 


ke 
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Multipliers for 


Preliminary Estimates 


PART Il - Applied to base labor cost on: (a) complete 
installations; and (b) installation-only projects 


By Ray Ashley, Research and Consulting Engineer, Oak Park, IIl. 


listed in Figs. 1 and 2 of this article, the reader must 
be thoroughly familiar with operating costs and in- 
stallation-only projects.* 

The multipliers in Figs. 1 and 2 accompanying this 
discussion may seem fantastic to a number of read- 
ers. Two things must be understood. First, it is 
assumed that labor is to stand on its own feet and not 
benefit by excess markups on material. Second, 
readers long accustomed to the modest markups used 
in competition for complete installations are some- 
what allergic to the substantial markups required for 
labor when it must stand alone. 


1. Approximately how much greater is the sell price of 
labor than the base cost (payroll) for projects with a 
$10,000 to $20,000 payroll? 

2. Why are the labor multipliers in Fig. 2 for installation- 
only projects greater than those in Fig. 1 when labor is 
supplied along with material? 


1. Approximately 50% must be added to the base cost of 
labor to provide a remunerative sell price. 

2. The normal base labor must be increased to compensate 
for losses due to procurement failures and other instal- 


listing in Col. 1 is $2,000 and it carries a 35% OH 
markup (Col. 3). This is the base labor and repre- 
sents 40% of the total base cost. The corresponding 
material cost is $3,000, which is 60% of the total base 
cost. The total base cost of the project is $5,000. If 
you refer to Fig. 1 of the previous article in this 
series ‘Multipliers for Preliminary Estimates— 
Part I” (El C&M, November 1962, page 88), you will 
find a 10% overhead markup for material on a project 
with a total base cost of $5,000. 


* Explanatory material on these subjects is found in ‘Electrical Esti- 
mating” (Chapters 19 and 21), and “Electrical Contracting” (Chapter 
12). Both books are published by the McGraw-Hill Book Company. 
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FIG. 1—TABLE OF MULTIPLIERS APPLIED TO BASE LABOR COST 
I-MATERIAL TO BE SUPPLIED WITH LABOR 


Inspection and special job costs not included. 


Also note that the overhead markup on labor de- 
creases as the size of the project increases. 

Calculation of the base labor cost multipliers was 
done in a manner similar to that outlined in the pre- 
vious article. To illustrate, let’s select a project with 
a base labor cost of $8,000. Markups listed in Col. 2 
through 5 of Fig. 1 apply. On a 60/40 MLR basis, 
the material base cost would be $12,000 and the proj- 
ect total base cost would be $20,000. 

While the material items are not essential to com- 
pute the labor multipliers, they are included in the 
first estimate to show the relative costs of material 
and labor. 


The Estimate Method 


Cost Division Material Labor 
TeBASe Cost: at mae ea one $12,000 (60%) $8,000 (40%) 
2. Direct Job Costs.... 2% 240 (Col. 2)- 6% 480 
3. Complete Job Cost...... $12,240 $8, 480 
Am@Overheads «544: 7% 857 (Col. 3)-25% 2,120 
5. Insurance (10% of base 

lal bor)Pite ae acre othe pes Wear her 800 


6. COMPLETE INSTALLATION 


COSTaeee IE eee $13,097 $11,400 
TEERETUFI ae oie see one 5% 655 (Col. 4)-10% 1,140 
8. SELL PRICE (estimated) $13,752 oy 540 


A. COMPLETE INSTALLATION COST LABOR MULTIPLIER 
Complete Installation Labor Cost (Line 6)—$11,400 
Base Labor Cost (Line 1)—$8,000 
MULTIPLIER = (11,400/8,000) = 1.425 
B. SELL PRICE LABOR MULTIPLIER 
Sell Price of Labor (Line 8)—$12,540 
MULTIPLIER = (12,540/8,000 = 1.567 
Use 1.57 for preliminary estimating. 


The material column was included above to show 
the material markups that correspond to those used 
for labor. 


The Percentage Method 


In the percentage (alternate) method of computing 
multipliers, 100% is used as the base cost of labor. 
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LABOR MARKUPS (%) MULTIPLIERS (Labor) AMOUNT IN DOLLAR 
BASE COST eet ak Complete Est. Sell Complete Est. Sell 
OF LABOR DJC OH INS. RET. Cost— Price— Cost— Price— 
Labor Labor Labor Labor 
1 2 3 4 5 6 7 8 9 
2,000 8 35 10 10 1.56 1.715 3120 3,430 
4,000 Ud 28 10 10 1.47 1.62 5,880 6,480 
8,000 6 25 10 10 1.425 1.57 11,400 12,560 
12,000 6 22 10 10 1.39 1.53 16,680 18,360 
20,000 6 20 10 10 1.37 1.51 27 , 400 30, 200 
30,000 6 18 10 10 1.35 1.485 40,500 44,550 
40,000 i 17 10 10 1.34 1.474 53,600 58,960 
100,000 6 15 10 10 1.32 1.45 132,000 145,000 
200,000 6 14 10 10 1231 1.44 262,000 288 ,000 
300,000 6 13 10 10 1.30 1243 390 ,000 429 ,000 
NOTES: Abbreviations: OH — Overhead 


OH markups from “Electrical Contracting” (McGraw-Hill Book Co.). 


DJC — Direct Job Costs MU — Markups 
INS. — Insurance RET. — Return (anticipated profit) 


Since the base cost of labor in our example is $8,00 
the appropriate labor markups shown in Fig. 1 a) 
used in the calculation. Hence, we have: 


Cost Division 


. Complete: Job: Cost’. loca ea lh secaee a eotas 0a ena eee 
mOverhead| (Coles) ia taten a. ees eee 25% 
. Insurance (Col. 4) 10%, base labor.................. 


sReturn (Goll S) enc d2o cane ee ae ees 10% 


3 
4 
6) 
6. COMPLETE INSTALLATION COST................... 
7 
8 


= OELLS PRICEVOF LABOR (estimated) “ys ane 


A. COMPLETE INSTALLATION COST LABOR MULTIPLIER 
Complete Installation Labor Cost (Line 6)=142.5% of base " 
cost MULTIPLIER= 1.425 | 


B. SELL PRICE LABOR MULTIPLIER 
Sell Price of Labor (Line 8)=156.75% of base labor cost 
MULTIPLIER = 1.5675 Use 1.57 for preliminary estimating. 


Installation-Only 


On installation-only projects, the contractor fu 
nishes labor while the material generally is furnish 
by others. The multipliers in Fig. 2 are to be appli 
to the normal base labor cost. Because these mul 
pliers must compensate for the excess labor genera 
experienced on installation-only projects, they a 
higher than those in Fig. 1 applying to the same ba 
labor cost figures. | 

In the Table of Fig. 2, Col. 1 lists the normal ba 
labor cost. Col. 2 shows a 10% allowance for exce 
labor. "Col. 3 indicates the estimated. experienc: 
labor (Col. 1 plus Col. 2). : 

Some projects may not have 10% excess labor, b 
many have more than this. Due to the hazards expel 
enced on I-O projects a study will indicate that 0: 
10% allowance is not excessive.* For prelimina: 
estimating, it definitely is not too much. 

Projects involving the use of old materials at 
equipment offer special hazards which also must ' 
considered. 


iD Ty ee 
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FIG. 2—TABLE OF MULTIPLIERS APPLIED TO BASE LABOR (NORMAL) COST 
II-INSTALLATION-ONLY PROJECTS 


BASE LABOR COST LABOR MARKUPS (%) ||MULTIPLIERS (Labor)||; AMOUNT IN DOLLARS 

2 10% 1-O | Total— Complete | Est. Sell | Complete Est. Sell 
-NORMAL | Excess Potential || DJC | OH INS. | RET. Cost— Price— || Job Cost— Price— 

$ $ Labor Labor Labor Labor 

3 10 11 

2,200 3,420 3,760 
4,400 6,480 7,120 
8,800 12,520 13,760 
13,200 18,360 20, 250 
22,000 30,200 33 , 200 
33 ,000 44,400 48 ,900 
44,000 58 , 600 64,400 
110,000 145,000 159,500 
220,000 288 ,000 316,000 
330,000 429 ,000 471 ,000 


an 


EEE 


E 


~ 


2 

4 

8 
12 
20 
30 
40 
00 
00 
00 


’ Abbreviations: 
OH markups from “Electrical Contracting” (McGraw-Hill Book-Go.). ~~ DJC — DirectJob Costs -OH — Overhead 
Inspection and special job costs not included. INS. — Insurance MLR — Material/Labor Ratio 
+©~— Installation-Only- . --RETF:-—-Return-tanticipated -profit) 


'The Multipliers the multiphiers would be higher than those listed. 

To illustrate the care required in preparing pre- 
liminary estimates, let us take the $20,000 normal > 
base labor cost project and include charges for ma- 
terial service, special direct job costs, and inspection. 
Resultant multipliers would be computed as follows: 


_ The multipliers in Fig. 2 were computed in a man- 
mer. similar to that used in Fig. 1. Here, the excess 
labor item for installation-only projects is taken into 
consideration and the resultant multipliers compen- 
‘sate for this. To illustrate, let us select an I-O project 


ith a normal base labor cost of $20,000. Cost Division Labor 

ee 1e-Normali:BaseilaboriCostie: cst auc eee ns eco $20,000 
: Cost Division Labor 2. Excess Labor (I-O Project, Col. 2)........... 10% 2,000 
—1. Base Labor Cost (HORNE) Steere ots See ane et hate $20,000 

| 2. Excess Labor (I-O Project)—(Col. 2)......... 10% 2,000 3. Total Estimated Base Labor... 20.0.2 524.234. cd we $22,000 
a —— A. Direct Job Costs—Normal—(Col. 4)......... 6% 1,320 
Sento Estimdted: Labor... . 12 2 cede bg poe Sie $22,000 5. Special DJC (transportation, hotel, etc.).............- 1,000 
(4. Direct Job Costs (Col, 4)..............--6- 6% 1,320 6. Material Service (3% of normal base labor)......... 600 
SemkolaldobrCoste act eee ics pees Sb tue yo Oe $23,320 FMA HOB IC OSE. ftp acaterecuieten eto ee retake are gto nioee aes $24,920 
MemeOvethead (Col. 5)... 2... keene 20% 4,664 gOverread: (Cok 5) etn. o ies seo as es 20% 4,984 
| 7. Insurance (10% of estimated labor, Line 3)........... 2,200 9. Insurance (10% of total estimated base labor, Line 3).. 2,200 
a NOSinspections secs. caramel eae cee eee Ne eaage ee heen e 600 
| 8. COMPLETE INSTALLATION COST................ $30,184 

BRE fetti | COMCZ) citccs ace scapes tenses ek ana, deere ences 10% 3,018 11. COMPLETE INSTALLATION COST................ $32,704 
Ve DSeReturiyeda eae st ores oe eas oes SPT 10% 3,270 
10. ESTIMATED SELL=PRICE So soe ie De ee $33,202 

A. COMPLETE INSTALLATION LABOR MULTIPLIER 13. ESTIMATED SELL PRICE.=.......2..0....5-.---% $35,974 

Complete Installation Labor Cost (Line 8)—$30,184 The multipliers for this project would be: 
- Normal Base Labor Cost (Line 1)—$20,000 A. COMPLETE INSTALLATION LABOR MULTIPLIER 
MULTIPLIER = 30,184 /20,000 = 1.5092 Complete Installation Cost (Line 11)—$32,704 


MULTIPLIER= 32,704/20,000 = 1.63 
B. SELL PRICE LABOR MULTIPLIER 
Estimated Sell Price (Line 13)—$35,974 
MULTIPLIER = 35,974 / 20,000 = 1.7987 


Use 1.51 for preliminary estimating. 


'B. SELL PRICE LABOR MULTIPLIER 
. Estimated Sell Price of Labor (Line 10)—$33,202 


= ee ore 2000) SE Use 1.80 for preliminary estimating. 
is 
oe crial Se Estimators must study the relation of final bid 
~The Labor Multipliers in Fig. 2 do not include any prices to base job costs until they can readily detect 
Bi wence for service required for materials fur- any serious errors in a completed estimate. 
nished by others. Regardless of who furnishes the When using tables of multipliers for preliminary 
materials, the installing contractor must furnish a estimating, the estimator must be sure that he knows 
Be ice in the form of: checking quantities, checking just what items of cost are represented. For example, 
fitness, coordinating deliveries, etc. the multipliers in Fig. 1 include only the costs listed 
' Material service cost runs approximately 2% of in Cols. 2-5 (in Fig. 2, Cols. 4-7). Inspection and any 
‘the material purchase price. On a 60/40 MLR project, other special job costs must have their individual 
2% of material cost is same as 3% of base cost. allowances. 
A Then, there may be other special direct job costs Omission of some special costs usually is not seri- 
ei (transportation, hotel, etc.) involved in specific proj- ous. However, in their haste to get out bids, esti- 
. These, also, are not included in Fig. 2. If mate- mators have been known to overlook major cost items 
Rial service and special job costs were to be added, such as overhead and direct job expenses, 


E ELECTRICAL CONSTRUCTION AND MAINTENANCE ... DECEMBER, 1962 fhe 


Laboratory core 
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Flexible ac and dc circuiting backs... 


Distribution for Bell 


A modern and flexible high-capacity electrical distribution system serves e7 


tensive plug-connected loads in individual lab areas at Bell Labs’ Holmdel, N. J 


installation. Jaros, Baum and Bolles, New York City, were consulting engineer 


Nordling-Dean & Co., Inc., was the electrical contractor. 


By J. F. McPartland 


é AILOR-MADE” is certainly 
Te: phrase that best describes 
electrical power distribution 
for Bell Telephone Labs’ new re- 
search and development facility at 
Holmdel, N. J. Based on experience 
with electrical usage at Murray Hill 
and other Bell Lab installations, 
the system at Holmdel provides 
high capacity ac and de power with 
flexibility necessary for lab use. 
Power for the Holmdel Labora- 
tory is brought into the building at 
13.2 kv by two feeders from an out- 
door substation. There are two 
main distribution centers on the 
ground floor of the building. One 
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distribution center serves one ver- 
tical half of the building. The sec- 
ond distribution center serves the 
other half of the building. Each 
center is located at the approximate 
center of the plan view of its half 
of the building. The arrangement 
is the same for both halves of the 
building. 

In each distribution center, three 
unit substations are supplied by the 
two primary feeders. One double- 
ended substation transforms from 
13.2 kv delta to 480/277-volt wye 
for power and lighting loads in that 
half of the building. The other two 
unit substations are used exclu- 


sively for supplying 120/208-v 
energy for utilization outlets in : 
many individual labs on the S 
floors of the building. Compl 
separation is thereby made a 
light and power loads and labo 
tory outlet loads. 

Of the two unit subs for 
loads, one is a double-ended ut 
with two 300-kva transformers, a’ 
the other is a single-ended 300- 
unit. The double-ended lab sub a 
the double-ended light and po 
sub are both operated with 
normally open secondary 
breaker. All unit sub transform 
are gas-filled (nitrogen) dry- 


| 


. DECEMBER, 1962 


COPPER GROUND BUS is mounted along the lower part of 


building. Conduit stub-ups carry bare ground wires. Secondary 
neutrals from all transformers (120/208-volt transformers and 
480/277-volt transformers) and ground wires to driven-rod 
electrodes are connected to this bus with bolted lugs, as shown. 
Equipment ground conductors in the 1000-amp busways are 
connected to the secondary neutral buses in the unit subs. 


continues on to supply other unit subs. The double-ended sub 
| here contains two 300-kva, dry-type transformers. Each of 
the transformer secondaries feeds one of the two 1000-amp, 
_ 120/208-volt, 3-phase, 4-wire (plus ground) busways (shown 
at left in photo) which are the risers through “lab cores.’’ 


Labs’ Research 


_ assemblies. The primary side of 
_ each unit sub is equipped with key- 
, interlocked selector switches for 
_ selection of either of the two 
| 13.2-kv feeders. Thus both 13.2-kv 
feeders are brought into the pri- 
mary of the single-ended sub and 
' into each end of the double-ended 
subs. 
In effect, laboratory utilization 
- loads are-supplied by three 300-kva 
_ transformers in each half of the 
_ building. From each transformer, 
_ a 1000-amp busway riser is carried 
3 to the top floor of the building. At 
_ each floor, each such riser is tapped 
_ to feed a run of 225-amp busway 
_ which is installed in a narrow cor- 
ridor (or “core’) running the 
: width of the building between two 
rows of individual laboratory areas. 
_ The vertical space which these cor- 
_ridors occupy through the height 
of the building is called a “labora- 
; tory core.” There are three such 
cores in each half of the building, 
a total of six altogether, with one 
~ 1000-amp riser up through each 
core. 
In a lab core on any floor, a 225- 
amp CB taps the 1000-amp riser to 


i 
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TYPICAL LAYOUT of floor space in both sections of the building, showing 
relationship between distribution busway risers and layout of labs. Personnel 
traffic is handled by the perimeter corridors around the outside of the 
building and by access corridors, as shown. In each lab core, horizontal 
busway runs are tapped from the ac and dc busway risers. As required, 
then, ac and de can be tapped by plug-in CB units to feed through 
the walls of the lab core into busway and wireway circuits supplying the 


test benches in the labs. 


eee 0) ial'G Olt apenas on 
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LAB DISTRIBUTION is fed as shown here in a typical de lab. Cables coming into 
the panelboard cabinet at top supply 24/48 volts de from the dc busway in the 
lab core behind the wall. Individually fused de circuits are run from this dc 
panelboard in wireway along the lab wall above the test benches. Strategically 
spaced, 3-pole outlets provide for tapping dc to lab experiments. The large en- 
closure immediately below the dc panelboard is a 100-amp CB _ without over- 
current elements. Instead this molded-case CB is equipped with a 24-volt shunt-trip. 
coil to enable the breaker to be operated like a contactor from the control button 
for the shunt-trip coil. This CB feeds the 100-amp, 3-phase, 4-wire (plus a ground 
conductor). busway for ac outlets at the test benches. The shunt-trip button is 
located at the entrance to the room. This provides emergency opening of the CB; | 
deenergizing the 100-amp plug-in busway and any loads connected to. it. The} 
arrangement offers the safety of quick disconnect of the entire lab test supply, if || 
that should be necessary, and provides convenience for night watchmen to disconnect | 
lab power from the entrance door on their rounds. | 

| 


AC AND DC are supplied to outlets in lab areas by the two 
basic methods shown here. At top, special connectors are 
mounted on wireway and tap 48 or 24 volts de for test bench 
use. Below the wireway is the 100-amp, 3-phase, 5-bar (one 
is an equipment ground) busway with a typical single-phase 
receptacle tap unit for obtaining 120-volt power for plug- 
connected loads. Each receptacle assembly unit makes three 
contacts when plugged into the busway—one contact to a 
phase bus, one contact to the neutral bus and one contact 
to the equipment ground bus. The tap from the phase bus 
is fed through the single-pole 20-amp CB to one side of 
each of the four receptacles. The neutral tap feeds the other 
side of each receptacle, and the ground tap feeds the ground- 
ing slot on the receptacles. The busway has outlet openings 
(arrow) spaced every 2 ft for ready plugging in of receptacle 
assemblies, as shown here. And each receptacle plug-in 
assembly is made with its phase contact arranged for con- 
tacting one particular phase bus—phase A, B or C in the 
busway. By proper selection of the phase of the plug-in 
receptacle assemblies, plug-connected appliances in the labs 
can be balanced on the three phases in the busway. 
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3-PHASE PLUG-IN unit provides for tapping 3-phase power} 
for plug-connected loads. The plug-in assembly contains# 
a 3-pole, 30-amp breaker to protect the phase legs of the 
tap to the receptacle on the enclosure. The neutral and the4 
equipment ground are also connected to terminals on the} 
receptacle. Although the receptacle contains five poles fonj 
grounded 3-phase, 4-wire output, plug caps used with vari-} 
ous appliances can also take either 120-volt or 208-volt} 
single-phase power (as required) from this receptacle by wirina} 
the plug gaps to match the necessary contacts in the recep- 
tacle. In the case of some large, 3-phase machines, a CH} 
plug in unit (of the type shown here, but without the recep-| 
tacle) is connected to the end of the power cord from the 
machine. Then wherever the machine is needed, the whole 


CB unit is plugged in to the nearest busway outlet. 


4 ductor 
riser is bonded to the equipment 
-grounding conductor 


feed the 225-amp busway along the 
core. As required by lab rooms on 
either side of the core, taps are 
made by 100-amp CBs to feed 
plug-in bus runs mounted on the 
wall or otherwise supported just 


above the top level of the lab work 


benches. Complete details of a 
typical lab layout are shown in ac- 
companying illustrations. 

Positive grounding of equipment 
frames and housings was an ex- 
tremely important part of this over- 
all installation. To facilitate effect- 
ive equipment grounding, riser and 


plug-in busway for the 120/208- 


volt, 3-phase, 4-wire lab utilization 
circuits contains five separate con- 
ducting paths—one for phase A, 
one for phase B, one for phase C, 


one for the neutral and one espec- 
cially functioning as an equipment 


grounding conductor. 
At the ground floor sub, the 
grounding conductor of the 1000- 


-amp riser is bonded to the trans- 


former neutral (for effective opera- 
tion of overcurrent devices on 
ground faults) and both are con- 
nected to the extensive bare ground 


a bus in the distribution center. All 
- ground points are bonded together 
by the 


bus which is solidly 
grounded by an interconnected net- 


~ work of driven ground rods below 


the slab of the ground floor. 
The equipment grounding con- 
in the 1000-amp busway 


amp busway in the cores. The 225- 
amp busway ground is connected ‘to 


the ground conductor in the 100- 


amp plug-in busway in the labs. 


' Ground continuity in each lab is 


provided by the plug-in receptacle 


assemblies which house 3-prong 
grounding type, parallel blade re- 


ceptacles. And every section of bus- 


way, of all ratings, has the ground 


conductor bonded internally to the 


“metal busway housing. Where con- 
_ duit 
- busways, a separate grounding con- 


is used for interconnecting 


ductor is carried in the conduit. 
In addition to ac power distribu- 


4 tion for lab outlets, a special cen- 
tral system of de is provided for 


use in a particular department. 


Storage batteries and silicon rec- 


tifiers for charging feed a dc bus- 


‘4 way riser through lab cores in the 


building. The de distribution and 
circuiting in the labs is 3-wire, 
24- and 48-volt de (24 volts to the 


common and 48 volts to the com- 


mon). Fused de circuits in the lab 
rooms are .carried in wireway to 


in the 225-2 


es 


AC TAPOFF from 1000-amp riser to 
225-amp horizontal busway in each lab 
core is made by enclosed 225-amp CB. 
Conductors for the tapoff, including a 
ground conductor, are carried in flex up 
to a cable tap on the 225-amp busway, 
as shown. The bare conductor at lower 
left is the grounding conductor which car- 
ries ground continuity from the ground 
bus in the 1000-amp busway up to the 
ground bus in the 225-amp busway, The 
cable lug at lower left attaches the ground 
conductor to a flange protruding through 
the busway from the ground busbar. 


SHUNT-TRIP button (arrow) 


is set in 
hollow metal door-frame member. Two- 
wire lamp cord is used, run in the door 
frame without raceway, for the 24-volt, 
Class 2, remote-control circuit. The small, 


unobstrusive button is red in a black 
frame and requires definite application 
of one finger to press it, thereby minimiz- 
ing the chance of unintentional operation 
of the CB shunt trip. A guard device is 
used to cover the pushbutton to let night 
watchmen know that lab users have tests 
in progress overnight and do not want the 
100-amp test busway deenergized. 


DC SOURCE for special laboratory use consists of battery banks and rectifier- 
chargers in the ground floor machine room. At left, dc busway risers are shown 
coming from top of one of the charger units. Cables in tray from the battery banks 
connect to the busways at that point, and other cables are carried down into the 
charger unit. At right, cable taps are made from the battery busbars to feed the 
dc busway risers and to tie into the charger units. 


special receptacle outlets along 
workbenches. 

Lighting throughout the building 
makes use of 277-volt fluorescent 
lamps in combination recessed light- 
ing and air-diffuser units which 


combine light with the air condi- 


tioning function. Within the office 
and lab areas of the building, light- 
ing is controlled by 24-volt relays 
operated from low-voltage momen- 
tary-contact switches installed in 
the hollow door frame members of 
interior partitions. 
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NUMERICAL CONTROL for a 32-spindle drill is shown in 
a block diagram. Brush-type tape reader senses punched 
holes in tape and sends voltage impulses to corresponding 
stepping relays and digit decoding relays. Digit decoding 
relays connect selected voltage levels from a multi-tapped 
transformer into servo transducers. These servo transducers 
have a number of primary windings and a rotating core 
winding, which is mechanically linked to the movable drill 


Specialized Servi 
For Plant Electronics 


Solid-state switching, plasma-arc welding, tape-controlled processing, numer- 
ically controlled robots, the automatic factory—plus hundreds of other new con- 
cepts based on electronic control are being put to work in American industry. 
Here’s how one plant electrical department meets the broadening challenge of 


troubleshooting and maintaining some of these complex electronic systems. 


costs and increase both quan- 
tity and quality of production, 
the Harrison Div., Worthington 
Corp., Harrison, N. J. is but one of 
many plants that have turned to 
automation. Here, a giant numer- 
ically controlled drill, electronic 
tracers, electronically controlled 
welders plus many other automatic 
processes typify the inevitable, con- 
stantly growing trend toward com- 
plete automation. 
And with these electronic instal- 
lations comes the often difficult 


Q ests an on by demands to cut 


Auxiliary 
Functions 


Digit 
Decoding 
Relays 


Multi- Tapped 
Transformer 


Transistor 
Amplifiers 
for 
Hydraulic 
System 


gantry. Movement of the gantry causes the transducer core 
to rotate until its output conforms to a preselected value 
which corresponds to the required drill location. Mixer and 
discriminator circuits combine various servo transducer out- 
puts and convert them to dc voltages. These voltages are 


amplified and applied to the control fields of an amplidyne, | 


which in turn, supply the armatures of the positioning motors. 


All auxiliary control functions are accomplished automatically. | 


however, 


By Robert J. Lawrie 


problem of providing efficient and 
effective electronic maintenance. 
At Worthington, 
electrical department has licked this 
problem. Their successful electronic 
maintenance program, developed 
gradually over the years as an in- 
creasing number of electronic con- 
trols were being installed, is the 
result of careful studies and prac- 
tical experience. They have found 
that electronic maintenance can 


the 


ie 


Eighth in a series of articles on current industrial electrical maintenance. Previous 
studies were: (1) Effective Large Plant Maintenance, April, 1961; (2) Effective Small 
Plant Maintenance, June 1961; (3) Electrical Maintenance by Contract, August, 1961; 
(4) Effective Maintenance starts at the Top, October, 1961; (5) New Plant Start-Up, 


January, 1962; (6) Tools and Techniques for Effective Maintenance, March, 1962; 
(7) Effective Motor Bearing Maintenance, August, 1962. This series covers operat- 
ing procedures and work methods in typical industrial plants through personal 


interviews with key plant personnel. 
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.chanical, hydraulic, electrical and 
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best be accomplished by specially 
trained in-plant electricians. Be- 
cause troubleshooting and mainte- 
nance of most automated apparatus | 
require an understanding of me- 


electronic principles, the plant feels 
that an alert, specially trained plant 
electrician, with his experience and 
familiarity with plant equipment, is 
the logical choice. 

In general, their electronic main-. 
tenance program is based on the 
following principles: 1) careful se-| 
lection of men for electronic main- 
tenance, 2) training in electronics, 
3) application of systematic com- 
mon-sense troubleshooting tech-' 
niques plus practical preventive} 
maintenance procedures. 

Encompassing over a million} 
square feet, this multi-buildingy 
plant manufactures a complete line} 
of pumps as well as standard andj 


custom-built condensers and com- 


Mixer 
and 

Discriminator 

Circuits 


Servo 


Transducers 


pressors. Major processes include 
heavy machining and assembly; 
fabrication, in which steel plate, 
angle or channel is cut to size and 
welded; erection, in which giant 
condensers and compressors are as- 
sembled. In addition, the plant has 
steel, iron and brass foundries as 
well as extensive facilities for re- 
search and development. 

In the following personal in- 
terview, chief electrical foreman 
Charles F. Riechers describes the 
electrical maintenance procedures, 
the development of their electronic 
maintenance program and reveals 
how practical techniques simplify 
electronic troubleshooting. 


How is your electrical department 
organized? 


Under the plant engineer, the 
maintenance manager is responsible 
for over-all operations, planning 
and coordination of all maintenance 
departments. The chief electrical 
foreman directs the electrical crew 
which consists of 21 electricians. 
Electricians are rated mechanic, in- 
termediate, or starter according to 


ROBOT MACHINE TOOL is a 32-spindle drill which, through 
tape-fed numerical control, can drill up to 2000 holes per 
Control automatically selects 


drills and positions drill spindles to allow drilling anywhere ina 
_ 10- by 15-ft area. Specially trained plant electricians are re- 
_ sponsible for electronic system maintenance. 


hour in 34-in. metal plates. 
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Amplifier Amplidyne 


Feedback via gear linkage 


their experience and skill. Some 
perform general maintenance du- 
ties; others are assigned special 
duties. For example, one regularly 
inspects all cranes. Another elec- 
trician has been trained to main- 
tain and troubleshoot electronic 
equipment and instruments. 


What are your responsibilities? 


In addition to directing the elec- 
trical crew, supervising new con- 
struction and planning maintenance 
procedures, my duties include se- 
lecting new equipment, ordering 
spare parts, estimating costs of new 
construction or changes, and trou- 
bleshooting both electrical and elec- 
tronic equipment. 


Do you have an EPM program? 


Our EPM (electrical preventive 
maintenance) is performed on es- 
sential or expensive equipment or 
on apparatus that appears to need 
attention. Much of our manufac- 
turing progresses on individual op- 
erations because we specialize in 


heavy and custom-built equipment. 


As a result, very little manufactur- 


eo 


"y"and'"Y " 
Positioning 
DC 


ing is based on assembly line pro- 
cedures. Thus we limit our EPM 
to the best economical balance. 
However, because of our recent 
modernization and addition of spe- 


cial equipment, our EPM has been — 


expanding. 


In general, what equipment is in- 
cluded in your EPM? 


The outdoor substation, which in- 
cludes transformers, circuit break- 
ers and insulators receives periodic 
inspection and tests. Ignitron recti- 
fiers, motor-generator sets, standby 
batteries, electric trucks, cranes 
and electronically controlled appa- 
ratus also receive regularly sched- 
uled inspections and maintenance. 

Because much of our production 
equipment operates on varying 
schedules, disconnect switches, con- 
trol panels, and similar related 


apparatus are checked between pro- 
duction runs or whenever a ma- 
chine is not in production. 

Equipment operating on severe 
applications or subject to poor en-~ 
vironments is inspected on a weekly 
basis or sooner if required. 


PUNCHED-TAPE READER mounted on shelf at the operator’s 
control console or digit pushbuttons shown at top left accept 
input data in binary code. Controls on console desk top allow 
manual control if desired. Two main control panels are located 
nearby. Maintenance includes cleaning, looking for burned or 
loose connections and testing relays. 
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ELECTRONIC COMPONENTS in the main panels include electron-tube amplifiers 
(left photo) mounted on swing-out door; and terminal blocks, resistors, transformers, 
stepping relays, etc. (right photo) mounted inside the panel. The electronic specialist 
inspects stepping relays (shown bottom of right photo) periodically, checking for 
contact wear, worn parts and for proper mechanical operation, 


What electronic equipment do you 
maintain? ; 


Our most complex electronic sys- 
tem is the control for a numerically 
controlled, 82-spindle drill which 
also incorporates extensive hy- 
draulic and mechanical systems. We 
also maintain scores of thyratron 
speed controls; electronically con- 
trolled welders; electronic balancing 
machines, which aJlow exact balanc- 
ing of pump impellers; electronic 
tracers; a large X-ray machine plus 
electronic laboratory devices and 
instruments. We anticipate install- 
ing additional numerically con- 
trolled machine tools as well as 
other electronically controlled ap- 
paratus in the near future. 


Do you have a specialist to main- 
tain this equipment? 


Electronic troubleshooting and 
maintenance is accomplished by an 
electronic and instrument special- 
ist, who is basically an electrician, 
and by myself. In our system, one 
electrician is trained to maintain 
electronic controls and instruments. 
Before I became foreman, I was the 
plant electronic and _ instrument 
man. However, the electronic spe- 
cialist performs most electronic 
maintenance; my attention is re- 
quired only during a particularly 
difficult problem or. when certain 
electronic circuit design changes 
may be needed. 


What special training do your 
electronic specialists receive? 


Before a man is considered for 
the position of electronic specialist, 
he is required to have a basic knowl- 
edge of electronics. In addition, his 
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general ability and capacity for ab- 
sorbing this type of training is 
evaluated. If the man qualifies, he 
receives special courses such as 
those given by instrument and elec- 
tronic equipment manufacturers. 
Also, he is urged to take formal 
evening courses in electronics, au- 
tomatic machine control, etc. 

Additional skill is developed on 
the job after studying training 
manuals, drawings and becoming 
intimately familiar with the vari- 
ous electronic circuits. 


What test equipment do you use 
when troubleshooting electronic 
controls? 


In addition to standard electrical 
instruments such as, voltmeters, 
clamp-on ammeters and the like, we 
use an industrial analyzer, a vac- 
uum-tube voltmeter, recording volt- 
amp meter, ammeter oscilloscope 
and a brush frequency recorder, 
which provides a permanent oscillo- 
graphic record. 


How does the oscilloscope and 
brush frequency recorder assist 
troubleshooting? 


The oscilloscope has many useful 
applications in electronic trouble- 
shooting. For example, it will indi- 
cate voltage level, compare oscilla- 
tor frequencies, present waveforms 
of rectifier or amplifiers ouéputs, 
and the like. 

We find its use necessary to check 
backlash or overshoot of drill posi- 
tioning circuits. In this function, a 
voltage deviates from zero so rap- 
idly that a voltmeter would not 
indicate. On the oscilloscope, how- 
ever, the voltage waveform is easily 
observed and interpreted. In addi- 


bi 
tion, some circuit functions are de-_ 
pendent on phase relationships, And 
with the oscilloscope, these relation- 
ships can be easily checked. 

Brush recorder operation is sim- 
ilar to the oscilloscope except that 
it provides a permanent oscillo- 
graph. We use it to record the num- 
ber of cycles required for a fast- 
acting relay to open or close or to 
check the number of cycles it re- 
mains open or closed. 


Describe the operation of the 32- 
spindle drill. 


The machine automatically drills 
a pattern of holes in heat exchanger 
plates such as used for steam con- 
densers in power plants. In engi- 
neering, “x” and “y” dimensions 
are taken from drawings and 
marked on a process sheet. Directly 
from the process sheet, an operator | 
types the data on a special type- 
writer which punches paper tape in | 
binary code. This tape is then 
placed in the tape-reading device | 
installed at the drill control console | 
readying the machine for operation. | 
As shown in an accompanying — 
photo, the 32 drills are arranged in — 
a straight line on a gantry-like as- | 
sembly which moves forward or 
sideways over the stationary work- 
piece. A hole can be drilled any- | 
where in a 10- by 15-ft area. 
All operations can be effected au- | 
tomatically or by the operator at his | 
control console. Operations include | 
all gantry bridge travel which | 
brings drills to the exact locations — 
required; selection of spindles to | 
drill or not to drill; selection of | 
drill speed plus auxiliary functions 
such as starting and stopping of | 
auxiliary motors, operation of 
safety devices or indicating lights, | 
and the like. 
Management appears highly sat- 
isfied with the numerically con- 
trolled drill because set-up time has 
been practically eliminated, the ma- | 
chine’s production rate has been 
very high and downtime has been 
minimum; and rejects are practi- 
cally non-existent because the ma- 
chine has a constant accuracy of | 
plus or minus 0.0005 inch. 


Describe the numerical control 
system for the 32-spindle drill. 


After the punched paper tape is 
installed, the tape-reader senses the 
punched holes with spring-operated 
brushes or fingers which, upon en- 
countering a hole, will trip and send 
voltage impulses to stepping relays 
in the control panel. These relays 
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connect to digit decoding relays and 
to a multi-tapped transformer, 
which provides voltages correspond- 
ing to the proper digits. From the 
transformer, the selected voltages 
are applied to positioning servo 
transducers. These servo transduc- 
ers are motor-like devices furnished 
with a number of primary windings 
and a rotating core winding, which 
is mechanically linked to the mov- 
able drill gantry. Movement of the 
gantry causes the transducer core 
to rotate until its output conforms 
to a preselected value which cor- 
responds to the required drill posi- 
tion. Electronic mixer and discrim- 
inator circuits combine the various 
servo transducer outputs and con- 
vert them into de voltages. These 
voltage signals are amplified and 
applied to the control fields of an 
amplidyne, which in turn, supplies 
the armatures of the positioning de 
motors. 

In a similar manner, transistors 
and other solid-state circuitry con- 
trol solenoid valves and components 
in the hydraulic system. In addi- 
tion, all auxiliary control functions 
as well as operation of special cir- 
cuits, such as error-checking cir- 
cuits or drill feed-rate circuits, are 
programmed into the paper tape. 


When you have trouble with the 
numerically controlled drill, what 
is your approach? 


We first define the problem and_ 


localize the source of trouble. For 
example, if drill No. 25 will not 
lower, we check the hydraulic valve 
which mechanically lowers that 
drill; or we inspect the relays and 
~ electronic circuitry related to that 
drill using schematic and wiring 
diagrams as a guide. 

Another example might be if the 
operator cannot obtain the “in po- 
sition” signal on his console. In 
_this case, we can eliminate all logic 
circuitry concerning drill selection 
- or operation; instead we will look 
into the circuit’s components re- 
lated to that lamp. 

In general, the troubleshooter 
~ must become familiar with the vari- 
~ ous functions and circuits in the 
system. He must have a good un- 
derstanding of the mechanical and 
hydraulic functions because the op- 
erations are all interrelated in the 
control scheme. He must study and 
thoroughly understand the block 
diagrams, schematics and wiring 
diagrams so that he can quickly 


| trace through the circuitry, localize 
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ELECTRONIC TRACER automatically cuts and forms pump housings, im- 


peller blades and similar parts. 


A template is placed on rack above the 


revolving table. Cutting tools then form the part guided by a stylus tracing 


the template. 


Control box on top of eiectronic panel allows operator to 


select speeds of de driving motors and di.ection of cut. 


the problem and replace the faulty 
component. However, this skill is 
developed relatively quickly if the 
troubleshooter has had the proper 
training and on-the-job guidance. 


Would you explain how a circuit 
is traced and checked? 


Usually, the troubleshooter will 
make his checks working back from 
a faulty function. For example, if a 
drill will not position properly for 
a particular hole, all the circuits 
concerning that drill and related 
dimensions or digits are checked. 
Using the schematic drawings, wir- 
ing diagrams, instruction book, and 
voltage and resistance tables, the 
troubleshooter takes readings with 
a vacuum-tube voltmeter at desig- 
nated points in the pertinent cir- 
cuitry. If a voltage or. resistance 
reading is not within prescribed 
limits, this particular circuit is 
traced back until a proper reading 
is obtained. The trouble then is lo- 
calized between this point and the 
point of the first improper reading. 

While circuit tracing, the trouble- 
shooter also looks for loose connec- 
tions, burned or darkened compo- 
nents and improperly positioned 
relays. 

Because relays are prone to mal- 
functions, we check them carefully 
for proper contact and tight connec- 
tions. On some occasions we found 
that electron tubes were weak and 
required replacement. The transis- 
tor circuitry has been most reliable 
because no failures have occurred 
in these circuits since the unit was 
installed over two years ago. 


Do you have an electronic preven- 
tive maintenance program? 


Qs 


ELECTRONIC TROUBLESHOOTING is a 
specialty of chief electrical foreman 
Charles Reichers. Here he makes an ad- 
justment on the electronic tracer. 


Electronic maintenance is part of 
our regular electrical preventive 
maintenance program. As an ex- 
ample, ignitron rectifiers are in- 
spected once a week. Water 
pressure, temperature and meter 
readings are checked and the con- 
trol plane is inspected for signs of 
burning or loose connections. Other 
equipment such as electronic speed 
controls, electronic tracers and the 
like receive similar inspections. 

These inspections are also per- 
formed on the numerical control 
system for the 32-spindle drill. In 
addition, we periodically lubricate 
all relays with a special lubricant 
and check relays for pickup or drop- 
out, contact wear and worn parts. 

It is very important that elec- 
tronic controls be kept clean. Using 
compressed air, we blow out control 
panels as required depending on the 
condition of the surrounding area. 
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BRANCH CIRCUIT homeruns of Type ALS cable come into 
wall-mounted panelboard, with cable supported by clamps in 
channel member fixed to wall. ALS cable is very rigid; hori- 
zontal runs will not sag even with wide-spaced supports. 


Job report on new wiring method: 


Distribution with 


A look at design and construction considerations in the use of new 


Type ALS cable for power and light wiring in an industrial warehouse. 


Co., Passaic, N. J., used new 

Type ALS cable in wiring an 
industrial warehouse. The cable 
was used for feeders and branch 
circuits supplying lighting and 
motor loads. Details of the installa- 
tion are shown in accompanying 
illustrations. 

The letters ALS stand for “alum- 
inum sheathed,” referring to the 
construction of the cable. Type 
ALS cable is a factory-assembled 
cable consisting of one or more in- 
sulated conductors enclosed in an 
impervious, continuous, closely fit- 
ting, seamless tube of aluminum. 
Although this cable has been made 
and used as long as 12 years ago, 
it was not widely used to any great 
extent and was not recognized by 
the National Electrical Code as an 
approved wiring method. The 1962 
edition of the N. E. Code does now 
recognize Type ALS cable and sets 
forth regulations on use of the 
cable in new Article 331. The code 
permits use of ALS cable for both 


Nice. Pes Electric Contracting 


exposed and concealed work, in dry 
or wet locations. 

On the warehouse job, National 
Electric used cables varying in size 
from two No. 12 up to four No. 6, 
with Type RHH conductors, rated 
for 90 degrees C, under the alumi- 
num sheath. Circuit lengths were 
reeled out from large reels, cut to 
required length and straightened 
and bent as required for the par- 
ticular run. The cable was cut with 
a standard hand tubing cutter (ro- 
tating cutting wheels), scoring the 
sheath which is then snapped off 
with a flexing motion. The conduc- 
tors were then cut with “dikes.” 
The mechanics very quickly got 
used to the tubing cutters and 
other installation techniques. An- 
other method of cutting and term- 
inating the cable is shown in 
Inoieg, Sake 

In accordance with the present 
requirements of code Sections 
331-1 and 331-8, connectors used 
for connecting the cable to boxes 
and cabinets were types approved 


OVERHEAD CIRCUITING shows primary ALS feeder through — 
disconnect switch to ceiling-mounted step-down transformer, | 
with ALS branch circuits derived from overhead junction box — 
at top of column-type panelboard which is fed in flex. 


| 


for the purpose. Two such types of 
connectors are shown in Fig. 2. 
Since there were no code require- | 
ments for connectors at the time 
of this installation, some of the | 
cable terminations were made with | 
standard armored cable connectors 
of the screw-clamp type. 

Basically, the connectors made 
for ALS cable are adaptations or 
derivations of the connector used 
with Type MI cable. But a ques- 
tion can reasonably be asked as to. 
the need for so elaborate a terminal 
device in general purpose applica- 
tions in dry locations. In the ware- _ 
house job, it was felt that the. 
standard armored cable connectors 
gave sufficiently firm connection of 
the cable at the box, with adequate 
continuity and conductivity from 
the box to the aluminum sheath. | 
The clamp action of the connector 
on the sheath gave abrasive action 
and pressure to eliminate any: prob- 
lem of conductivity presented by 
the high resistance of aluminum 
oxide. Of course, it must be 
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STANDARD ALS FITTINGS, approved for use with type ALS 
‘cable are shown at wall switch (left) and at safety switch 
(center), but a standard armored cable fitting is shown on 
'ALS cable into control pushbutton station (arrow, at right). 


ie 
3 


stressed that such connections do 
‘not appear to satisfy the present 
!code requirements, which specifi- 
‘eally require fittings “approved for 
'the conditions of service.” 

- According to Joe Sweatlock, 
superintendent for National Elec- 
tric on this job, the ALS cable did 


eter than 
wire” circuits and 


and pull 


Retaining ring 


( a 
( [| 
\ Gripping & 


“Sealing grounding ring 
bushing 


Set screws 


Body Locknut 


nut 


[4 


ad 
he 


LN] 
Ly 


Silicone for high temp. 
b Neoprene for normal temp. 


All parts aluminum except bushing & stainless steel set screws 


"shown in these diagrams. 


offer lower installed cost than con- 
duit or EMT circuits on long runs. 
ALS circuits are smaller in diam- 
equivalent 


weight than rigid conduit makeup. 
Only terminal fittings were needed 
boxes were eliminated. 


FIG. 2—Two types of connectors, approved for connecting Type ALS cable to boxes and ca 
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FIG. 1—Three steps in preparing cable end for terminal con- 


nector: 1. Score aluminum sheath with knife or tubing 
cutter; 2. Apply flexing action at score mark and sheath 
snaps off; and 3. Slide tube section off insulated conductors. 


TYPICAL CONSTRUCTION of aluminum sheathed cable. 


Bending of the cable was easy; but 
straightening it out for straight 
runs took time, particularly on 
short runs. Wire-pulling and con- 
duit-threading were, of course, 
eliminated. The compact construc- 
tion of the cable does offer high 
rigidity in the installed position. 


‘ipe-and- 
are lighter in 


TYPE: 


Hub 
size 


Material: aluminum 


binets, are made up on the cable as 
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McBroom Electric adds 


White Room for Hi-Speed 
Spindie Service 


Indianapolis motor shop offers industrial customers dust-free controlled-conditions 


facility for repair of precision grinding equipment in the 3600 to 100,000 rpm range. 


service are prime factors in 
the highly successful electric 
equipment repair operation of 
McBroom Electric Co., Inc., Indi- 
anapolis, Ind. Whenever feasible, 
Fred and Hilton McBroom expand 
shop services to meet customer 
demands. Such a philosophy empha- 
sizes the full meaning of “service,” 
improves customer relations, en- 
hances shop prestige, brings in 
“plus” business and shows up well 
on the profit side of the ledger. 
Latest addition to McBroom’s 
shop facilities is a separate depart- 
ment for the repair of hi-cycle, 
hi-speed spindle motors used ex- 
tensively in industry for specific 
precision grinding operations. Now 
the firm offers customers a local 
source and one-day to one-week 
(depending on nature of repairs) 
service for motor repair, bearing 


(] sevice work and_ efficient 
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renewal and even spindle replace- 
ment. Previously, equipment of 
this type had to be returned to the 
original equipment manufacturer 
and delays of several weeks or even 
months were not unusual. 

Key facility in the spindle depart- 
ment is a  controlled-conditions 
“white” room built specifically for 
the dismantling, assembly and test- 
ing of hi-cycle units operating in 
the 3600 to 100,000 rpm range. The 
8-ft by 10-ft by 8-ft air conditioned 
enclosure has high-intensity gen- 
eral lighting, double-glazed,. sealed 
windows, a light-color interior and 
white work tables. Maintenance of 
a positive air pressure in the room 
prevents ingress of dust and dirt 
when the door is opened. Room 
temperature is kept constant at 
70°F and a regular cleaning 
schedule keeps the interior spotless. 

The room is equipped with a full 


black for water and white for oi 


SPINDLE WHITE ROOM is an air cond} 
tioned, dust-free positive-pressure encl 
sure where hi-cycle, hi-speed  spind] 
motors are disassembled, reassembled an) 
thoroughly tested after being repaired. 


complement of test equipment. In 
cluded are such items as suitabl 
electronic gear, tachometers, con 
ventional and precision gages t 
check extremely close tolerances 
(1/10,000 in. or less) and a 3-sec{ 
tion meter panel for running tests 
The left section provides variabl] 
test voltages; 0 to 135 volts in t ! 
low range, 0 to 250 volts in the hig} 
range. The center section is used 
for motor-driven spindles and thi 
right section for belt-driven units 

Since most hi-speed 


lubricated, the white room provides 
these facilities. Color-coded hoseg. 


| 


connect directly to the motor hous 
ing. A transparent plastic canopy 
placed over the motor under test 
traps the escaping oil mist which i 
exhausted outside the room throug 
a large diameter suction hose 


apd FOR TEST is this 21,600-rpm spindle motor. White PLASTIC CANOPY over ator during mice tests retaune 

p ee Aas ata lubrication; black, water oil mist which is exhausted to outside through suction hosé als 
oolant. Drip pan catches oil spray. Note other spindles and Note meter panel abo i i 3 
spindle rotors in background. belt-driven Pindlles Seen os ons eee 


| 


GAGING EQUIPMENT for the spindle ere runs the OIL MIST PRESSURE controls for spindle motor lubrication 
‘gamut from conyentional calipers to precision instruments for system are mounted on an outside wall of the white room. 
use throughout the various stages of machining new spindles. White hose connections identify system inside room. 


| Lubrication system valves and con- 
| trols are outside the room. 
_ Also outside the white room are 
two high frequency generators 
(180 and 480 cycle) serving the 
test panel; an electronic industrial 
‘balancer for dynamic balancing 
Not spindle rotors; a surface 
] grinder, internal grinder, cylindri- 
cal grinder and precision tool room 
lathe. Latest equipment addition 
is a portable balancing unit with an 
‘especially sensitive pick-up head 
‘for precision balancing of the 
“assembled spindle motors. 
While McBroom’s investment in 
spindle department equipment has 
been of sizable proportions, man- 
agement considers it an extremely 
wise move. To date, customer re- , 
ae sues gan pos ee CONTROL PANEL for electrical test facil- ELECTRONIC dynamic balancing unit 
ities in white room is mounted on outside outside white room, Here, a hi-speed 
The amount of plus business has wall for easy access and servicing when spindle rotor is being checked and bal- 
been both substantial and profitable. necessary. anced before final assembly. 


‘ 
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Small job details: 


Service for @ 
32-Watt Load 


Details on electrification of telephone boothettes installed on 


city streets to combat crime and to meet emergency needs for help. 


ice—with all of its considera- 

tions of disconnect rating, 
overcurrent protection, size of 
SE conductors and grounding re- 
quirements—is required for street 
corner telephone boothettes. These 
boothettes are finding wide appli- 
cation in cities, where the presence 
of telephones at frequent intervals 
along streets and at corners makes 
the streets safer for pedestrians— 
particulary during the hours of 
darkness—by providing ready 
means of summoning help in case 


A icevies ator electric serv- 


Bonded 
neutral 
block 


Support column 


144 8 Copper ground 
wire in 1/2"steel 
conduit 


So >) 


Service feed ——> 
p from utility y op 
DOSS ee 
.O oy > 
ve 
° A 
cocoa Sen} 


of muggings, fires, robberies, etc. 

A typical telephone boothette 
consists of a pay telephone in a 
plastic housing set on a pedestal 
secured in the sidewalk, as shown 
in an accompanying photo. Such 
a boothette contains a 32-watt Cir- 
cline fluorescent lamp in its top to 
light up the housing—making the 
unit readily noticed at night, even 
from a distance. This lamp, oper- 
ated through its high power-factor 
ballast, is the only electrical load 
in the assembly. The boothette is 
made available as a finished appli- 


!-32- watt Circline fluorescent lamp 
@ !20v in top of unit 


1- Pole 15-A fused sw. or CB 
approved as SE equipment 


~Bonding bushings 


<— 2#8 RHW in 1/4"C 


yHandhole with cover 


v o & 
Conduit and ground 
wire connected to 
© grooundrod 
> ay? ° 
Ground rod driven 
in earth pb ? 
oO 
a o O 
aP 6 


BASIC DIAGRAM of service wiring for typical boothette. 
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ance, requiring only connection qj 
the electrical service for the lig: | 
and connection of the telephon 
wires. | 

Regulations on electrical hook 
of phone boothettes were set | 
jointly by the telephone compan}j 
the supplying electric utility, th} 
city government and the electric3 
inspection authority. The phon 
units are provided by the telephon 
company and the city is the cu 
tomer. 

The phone company collects th} 
tolls from the boothettes and, whe} 
necessary, the city meets the differ 
ence between the cash take of an 
phone and a specified minimum d 
the telephone company. Electr 
energy for operation of the 32-waill 


lamp in each unit is billed to tH 


operation of the lamp (withot 
meter). In some cases, energy fq 
the lamp in a boothette is take) 
from the electrical system of | 
nearby building, in which case th 
city pays the building owner a fig 
rate for the energy and the circu 
to the boothette does not have 7 
be treated as a service entrancif 

Installation of the boothettes | 
made by an electrical contracto; 
doing the work for the phone con 


then made by the regular insped 
tion agency. 


tion diagram (although specific it 
stallation methods vary 
what), service to the boothette | 
made by two No. 8 RHWs fro} 
the utility’s distribution systen 
The service conductors are carrid 
underground in conduit and up 
the service disconnect device belo 
the boothette.- This conduit fee! 


imay come from an underground 
system or from a pole down-feed, 
epending upon the location. Al- 
hough service conductors for such 
4 load could be No. 12s according 
70 the N. E. Code (Sec. 230-41. 
Ex. 4), No. 8 is the standard mini- 
num size used by this utility. 

The service disconnect device is 
ja l-pole, 15-amp molded-case CB, 
satisfying NE Code Sec. 230-71, 
iwhich says—“For installations con- 
jsisting of not more than two 2-wire 
branch circuits, a service equip- 
ment of 30-amp minimum rating 
jmay be used.” This means the 
device may be a 30-amp switch or 
ja CB which has a carrying capacity 
jof 30 amps, even though its trip 
setting may be 15 amps. The small- 
fest standard frame size of molded 
ease CB is rated for 50 amps 
through its internal parts. 
pA grounding conductor is pro- 
vided as shown for the 120-volt, 
2-wire, grounded service and for 
‘the exposed current-carrying metal 
parts of the boothette. In the typi- 
sal case, the grounded neutral of 
ithe service is bonded to the CB en- 
closure and a common grounding 
conductor is run in conduit to a 
aandhole where both are bonded to 
the ground rod. 


NEC on Bare Wire 


_ A copper ground wire was speci- 
ified for this installation, although 
the code permits use of either cop- 
sper or aluminum conductors for 
‘grounding. The copper specifica- 
}tion here is based on apparent code 
rejection of a bare aluminum 
igrounded neutral for underground 
‘service conductors in conduit (Sec. 
230-30). This section of the code 
was changed from the 1956 to the 
11959 code to eliminate the use of 
‘direct burial bare grounded neutral 
‘conductors, especially copper but 
also aluminum. But the way the 
‘section now reads, it prohibits the 
use of a bare aluminum grounded 
‘neutral completely—either directly 
yuried or in duct or conduit. The 
concern in making this code change 
‘was to eliminate galvanic corrosion 
due to conjunction of dissimilar 
metals in the presence of moisture 
acting as an electrolyte. For this 
‘reason, the considerations appli- 
‘cable in the case of bare conductors 
for underground services are the 
‘same as in the case of a bare 
rounding wire carried under- 
‘ground in conduit. 


_ Section 230-30 permits the use 


4 ELECTRICAL 


of a bare copper conductor “in- 
stalled underground in duct or con- 
duit.” Presumably, this conduit 
can be steel or, since there is no 
prohibition against the use of 
aluminum conduit underground, 
the conduit can be aluminum. But 
if aluminum conduit were used 
with a bare copper grounding con- 
ductor—a code-accepted combina- 
tion—there would be a much 
greater predisposition to galvanic 
corrosion than if an aluminum 
grounding conductor were installed 
in galvanized steel or aluminum 
conduit. 

The susceptibility of dissimilar 
metals to galvanic corrosion 
(disregarding chemical corrosion, 
which is not the basis for the code 
rule) depends upon their relative 
positions in the “galvanic series” 
—a tabulation of the galvanic re- 
lationship among various metals. 
Aluminum and zine are relatively 
close in the series, much closer than 
zine and copper. And aluminum and 
copper are further apart than 
either of the two previous combina- 
tions. The further apart two 
metals are, the greater is their sus- 
ceptibility to galvanic corrosion. 
From these relationships, various 
combinations can be evaluated as 
to their susceptibility to corrosion 
—considering bare copper wire, 
bare aluminum wire, aluminum 
conduit and galvanized steel (con- 
sidered as zinc) conduit. Alumi- 
num wire in aluminum conduit 
would be least susceptible. Alumi- 
num wire in galvanized conduit 
would be slightly more susceptible. 
Copper wire in galvanized conduit 
is still more susceptible. And fin- 
ally, copper wire in aluminum con- 
duit is most susceptible. 

Additional consideration can also 
be given to the character of cor- 
rosion produced by galvanic action 
between two dissimilar metals. In 
a galvanic cell formed by two dis- 
similar metals, the more anodic 
metal is sacrificed to protect the 
cathodic metal. In the galvanic 
series, aluminum is anodic to zinc 
and zinc is anodic to copper. 
Or to put it another way, copper is 
cathodic to zine and zinc is cathodic 
to aluminum. Thus the relation of 
any two metals in the case of a 
bare conductor in a metal conduit 
will indicate whether the conduit 
or the conductor will be corroded 
away if galvanic action takes place. 
Whether the bare conductor is used 
for a grounding conductor or a 
bare grounded neutral in an under- 


SERVICE EQUIPMENT on boothette con- 
tains one 15-amp, single-pole CB. 
Grounding at this boothette and at the 
one shown in the other photo departs from 
the basic method shown in diagram. In 
special cases, common connection for 
neutral and equipment is made in hand- 
hole. 


TYPICAL BOOTHETTE on street adjoin- 
ing sidewalk. 


ground service, protection of the 
conductor would be more important 
than protection of the conduit. 

Some argument might also be 
made that Sec. 250-92 (a) in the 
1962 code also prohibits use of 
aluminum grounding conductors in 
the installation described, where “it 
says, “Where used outside, alumi- 
num grounding conductors shall 
not be installed within 18 inches 
of the earth.” Of course, the fact 
that the conductor is in conduit 
might exempt the installation from 
the intent of the code. 
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FIG. 1—Aiming angle of floodlights is shown in diagram at 
right, with actual on-the-job aiming of the three flood units 
of one group shown in photo at left. Aiming was arranged for 


Z = 32* 0.78 
Z=25 


Quartz-iodine lamps for... 


ing of a giant outdoor mural—achieving a new dimension i 
advertising for Alexander’s department store, Paramus, N. 


Watson-Flagg Electric Company was the electrical contractor 


By J. Sotnikow, Project Engineer, and R. Meyer, Chief Electrical Engineer, 
Sidney Barbanel, Consulting Engineer, Long Island City, N. Y. 


the vital factor in nighttime 

display of a giant outdoor 
mural advertising a department 
store. This mural is a modern ab- 
stract painting covering 8640 sq ft 
and mounted on the outside wall of 
the store building. The 48-ft by 
180-ft expanse of the mural is made 


Mf ive floodlighting design is 
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Lighting A 
Giant Mural 


Here are the engineering and construction details on the light 


up of glazed enamel panels forming 
a brilliant, multi-colored attraction 
which is easily visible for great dis- 
tances from the store. Lighting of 
this mural for effective display at 
night was a major design task. 
The department store is set in 
the center of a large parking area 
which is bounded on three of its 


Z= 32xtan 38° 


MURAL ELEVATION 


uniform light coverage on mural with as little spillover 4} 
possible around the edges of the mural. 
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four sides by major traffic arterie} 
These highways form a crude “Hi 
and the mural is mounted parall| 
to and facing the crosspiece of ti 
H. The design objective was | 
make the mural stand out as an ew 
catcher to motorists on the hig] 
ways at night. But this simple o 
jective quickly became bogged-dowl 


, 


t FIG. 2—Four groups of floodlights are 
arranged along the front of the mural as 
f shown in diagram. The 12 floods re- 
i quired to achieve the desired 25 fc in- 
: tensity might have been equally spaced 
| along the front as individual units, but 
| this would have been much more expen- 
| sive and would have made concealment of 
‘the units a more extensive task. 


in engineering details. The ideal 
location of the floodlights would be 
on the center-line of the mural. 
‘But, studying line of sight between 
the roadway and the building, it 
was readily evident that both the 
mural lighting units and the park- 
‘ing field lighting equipment had to 
be kept out of the viewing field. 

_ A 25-footcandle lighting intens- 
ity on the mural was considered 
and approved. It was felt that such 
,a level of lighting would make the 
“mural stand out above the parking 
‘field illumination of approximately 
2 fe and above the approximately 
'5 fe of wall-wash lighting around 
‘the perimeter of the store. Light- 
‘ing on the mural had to give punch 
‘to the brilliant coloring and had to 
‘be of high enough intensity to com- 
)pensate for the surrounding area 
ighting. 

The major factors involved in 
ighting the mural were as follows: 
1. To obtain uniform high in- 
tensity light over the area of the 
mural, without spill light over the 
‘edges. 
= 2. To provide accurate rendition 
‘of the many colors in the mural, 
‘without distortion of any of the 
colors. 

- 8. To provide long operating life 
of the light source. 
4, To assure ready, minimum 
‘maintenance of the lighting sys- 
tem. 

_ Because of the need for proper 
color rendition, incandescent light- 


ee 
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ing was immediately indicated over 
possible use of mercury-vapor or 
fluorescent light. And because of 
its many advantages in floodlight 
applications, the quartz-iodine lamp 
was chosen as the basic light source 
to use. This type of lamp has char- 
acteristics especially suited to the 
mural floodlighting task. The lamp 
in a suitable reflector housing of- 
fers an accurately controlled, high- 
intensity light beam, with longer 
life and 15 to 20 more lumens per 
watt than conventional incandes- 
cent lamps. Lumen output during 
the life of the lamp is maintained 
at 99% of the initial output value. 
And the assembled luminaire is 
completely weatherproof. 


True color rendition was ex- 
Sy) ee Built up bushes 
j t to conceal 
mvengele installation 
12'* 
NAA 
| Clomps,supports 
C a ¥to pipe S) 2 
a Outlet box heavy ) 
= duty W.P receptacle) 
(ae 


i+" pipe stond >) 


TYPICAL FLOOD LIGHTING INSTALLATION 


tremely important here because of 
the many colors in the mural. The 
quartz lamp was selected because 
it has a high complement of red 
tones, as opposed to fluorescent 
which has so much blue-green tone. 
Lighting design (which will be 
described later) called for a num- 
ber of quartz-iodine luminaires to 
provide uniform lighting over the {3 
wide area of the mural. Because | 
the electrical distribution system in 
the department store was rated 
480Y/277 volts, a basic 277-volt 


lamp was selected. Typical data on 
this lamp are as follows: 
1500-watt quartz-iodine lamp 
Rated voltage—277 
Initial lumens—33,000 
Lamp life—2000 hours 


FIG. 3—Typical cluster of 1500-watt quartz floodlights are mounted as shown, with 
the 3-wire (phase, neutral and ground wire) cord from each unit plug connected 


to a grounding receptacle outlet. 
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NUMBER OF FLOODS 
REQUIRED 
_ Area in sq ftx fc desired 
Beam lumens x C BUxMF 


_ 8640 sq ftx 25 fe 
20,790 beam lumens x0.95 CBUx 0.80 Mfi| 


= 12 floodlights 


POINT-BY-POINT APPROACH FOR FC AT POINT , 


From 
group I: (CP), XH 
a lS SN 
Hy 03 
38°tilt from . ~ From 
G I eh. group II: (CP).x H 
roup ————— Ey 3x 
ps 
2 


Totol Ey (fc) at X= Ey, + Evo 


spread angles of the basic unit combine with the mountij 
distance (32 ft) to provide this high CBU. In the point-kl 
point approach, sample calculations were made at many poin| 
over the surface of the mural. These calculations. indicati 
various re-aiming angles for individual units to obtain over-| | 
uniform light intensity. In the standard point-by-point fc} 
mula, Ea is horizontal illumination, CP is candlepower || 
direction. of the point, H is 32 ft and D is distance fraf 
luminaire to point X. Photometric data and isocandle cur 
from the manufacturer of the luminaire were used to obta 
candlepower values and to check the point-by-point caicul 
tions. 


FIG. 4—lsometric of mural section indicates point-by-point 
approach in determining light intensity at any point over the 
surface of the mural. Note that the basic calculation is made 
first for one floodlight in a cluster. Then the effect of the 
other two units is included in the calculation. Finally, the 
effect of light spill from adjacent clusters is included, as re- 
quired, to come up with the total light at any point. The 
basic calculations are shown here. The CBU (coefficient of 
beam utilization) is taken as 0.95 because the roughly rec- 
tangular pattern of light output from the basic luminaire 
matches the rectangular shape of the sections of the mural 
covered by individual flood units. The vertical and horizontal 


3105 fc average wall wash 
for entire store (typical) 


See details for 


Parking field floodlights mural lighting 


on 70' towers 


Auto 35’ Itg. standare 


typical 


: 
pea Quartz wall wash 


ELEVATION SITE PLAN 


I 

70' steel towers with 6-1000 watt. mercury color-corrected floodlights for 2 fc level, even distribution. 7O' towers replaced | 
the normal twin arm standards for the front area in order to clear the line of sight from motorist to mural when driving 
past on Route 4. 

FIG. 5—Extra high towers for parking lot lighting on mural side of building kept mercury flood units above line-of-sight fr 

highway to mural. 


Beam lumens—20,790 

Beam spread—50° vertical, 100° 
horizontal 

Efficiency —63 % 

Design of the floodlighting sys- 
tem was based on point-by-point 
lighting calculations. Photometric 
data curves and isocandle curves 
for the particular medium-beam 
1500-watt quartz-lamp unit were 
used to establish the lighting level 
of 25 fe over the mural. 

As shown in Fig. 1, the distance 
from the mural to the mounting 
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position of the floodlight (382 ft) 
was taken as the “mounting height” 
in the photometric curves used for 
calculations. It is important to note 
that manufacturer’s data for the 
floodlight unit is based on lighting 
a horizontal surface from lumi- 
naires mounted vertically above the 
surface (as, say, in floodlighting a 
parking lot). For design of the 
mural, the mural was taken as the 
horizontal surface and the distance 
of the flood units is taken as the 
vertical mounting height. This is a 


90° rotation of the arrangeme? 
considered in the photometric ar 
isocandle curves. 

Calculations dictated the use of’ 
total of 12 1500-watt units. The 
were laid out in four groups 
three fixtures as shown in Fig. 
An efficiency factor of 63% and/| 
maintenance factor of 80% wei 
used in determining the number 
lamps required. Fig. 3 shows | 
typical cluster. 

Fig. 4 shows the basic point-b) 
point approach used. This require 


E 
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1500 -watt 
quartz 
floodlights 


Tapered steel 
pole 


Connect pole and 
ballast to ground 
rod 


Grade 


STEEL POLE STANDARD 


FIG. 6—Wall-wash quartz units are mounted on both types of lighting standards used for parking lot lighting. 


use of the general formula for fe 
intensity correlated with point-by- 
point determination of total light 
due to all fixtures on any point of 
the mural. Overlap in fixture beams 
had to be considered to determine 


spacing and aiming of units to 


achieve uniform light intensity. 


Another problem on this job 


arose from the need to light the 
parking field which lies between 


the mural side of the building and 


E the highway running parallel to 


the mural. This parking field had 
to be lighted without obstructing 


the view of the mural from the 
highway. This problem was solved 
by using only four 70-ft high tow- 
ers with top light-clusters to light 


"the field instead of the 35-ft, twin- 


arm standards on closer spacing 
used for lighting of the major part 
of the parking area around the 
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460 -volt units with high power 
factor ballasts 


70'-0 2-light floods are 460- volt units 
with high power factor ballasts for 
1000-watt mercury vapor lamps 


Transformer base 


Combination floods are 4-lamp, 


[500-watt quartz floods 


Mounting bracket 


Twin- arm standard with 
transformer base ,8-ft 
arms and supporting 
brackets. Luminaire has 
l000- watt color-corrected 
mercury vapor lamp with 
pole ballast. 


Connect pole ond 
ballast to ground 


Grade 


10'-0" copperweld 
ground rod 


DOUBLE ARM LIGHTING STANDARD 


SINGLE ARM SIMILAR 


building. Details of this phase of 
the work are shown in Fig. 5. Mer- 
cury-vapor units are used for park- 
ing lot lighting: 

In addition to parking field and 
mural lighting, an average of 5 fc 
of wall-wash perimeter lighting 
was used. This was cone by placing 
1500-watt quartz-iodine floods 
(wide beam) on the lighting stand- 
ards and towers around the perime- 
ter of the store building, as in Fig. 
6. The final nighttime effect is a 
well-lighted building with great 
dramatic advertising impact from 
the floodlighted mural. 


Electrical Details 


The mural floodlights are fed by 
two 38-phase, 4-wire, 480/277-volt 


cuits are made up of single-conduc- 
tor, No. 10 neoprene-jacketed cables 
in conduit, with each phase leg pro- 
tected by a 15-amp CB in the 
branch-circuit panelboard in the 
store building. Two floods are con- 
nected from each phase to neutral. 

Circuits to the mural floods and 
circuits to other outside lighting 
are automatically controlled by 
mechanically-held contactors in 
their panelboard main bus bars. 
The contactors are controlled by a 
wired automatic master time clock 
system which serves general light- 
ing throughout the store building. 
The operating coil in each contactor 
is energized and deenergized by a 
dual coded relay which responds to 
high frequency signal pulses from 
the central control panel of the sys- 


circuits brought out of the store tem, turning the lights “on” and 
building underground. These cir- “off” at preset times. 
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Standard Transformers 
for Buck and Boost 


Line voltages may be brought up 
to standard, or reduced, by use of 
standard transformers where leads 
from each transformer winding are 
brought out at the case. The new 
rural distribution transformer with 
a single bushing, on the primary 
side is, of course, not suitable for 
this purpose. 

The voltage rating of the trans- 
formers must be equal to that of the 
line as all windings are subjected to 
line voltage. This fact requires the 
maintenance of proper oil levels to 
cover the windings by a safe margin 


to convey the heat generated and to 
provide ample insulation values. In 
the instance of 2,400—120/240-volt 
transformers, the minimum insula- 
tion is, of course, on the secondary 
winding. Usually this insulation 
class is 1.2 kv tested to 10 kv as 
compared to the 2.5-kv class insula- 
tion tested: at 15 kv on the primary 
windings. Assuming that the trans- 
former is in good condition as to 
windings and bushings, it, is recom- 
mended that the case be grounded. 
Where not grounded the case should 
be guarded or considered to be at 
line voltage or “hot.’’ Transformers 
of the 7,200—120/240-volt class on 
7,200/12,450-volt lines must have 
the case insulated from ground and 


TRANSFORMER CONNECTIONS. FOR 


BUCKING 


BOOSTING 


r 


If two transformers 
are used in open 
delta the boost is 
10% 


Load 


15.3% boost to 3¢ circuit 
If secondary is connected in multiple the boost will be 7.6% 
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must be treated as “hot” at all 
times. 

In selecting a transformer for 
boosting or bucking service it is 
necessary to evaluate the ampere 
load of the service requiring correc- 
tion to insure ample capacity of the 
secondary. Example: We desire to 
raise the voltage of 2,400-volt line 
10% with a load of 20 amps in 
single phase service. Selecting a 
transformer with a 2,400-volt pri- 
mary and 240-volt secondary (ratio 
—10-1) a capacity of 4800 watts 
means a unit of 6 kva size is needed. 
If a 5% boost or buck were desired, 
then a transformer of 20-1 ratio 
would serve by connecting the low 
voltage winding in multiple for 120) 
volts. The capacity in this instance || 
would be 2,400 watts (120 volts x|| 
20 amps) or 3 kva. | 

The voltage regulation job re-| 
quires the observance of certain || 
precautions, the outstanding one be-. 
ing that under no circumstances, 
shall the high voltage leads be 
opened when the secondary is ener-) 
gized. That mistake could cause a, 
serious voltage rise in the primary! 
of amplitude sufficient to rupture: 
the insulation. A second precaution 
is that no fuses be installed in either ) 
booster or bucking leads for the? 
above mentionec obvious reason. In. 
instances of doubt as to the insula-} 
tion values in the secondaries, the} 
case had best be left ungrounded] 
and labeled “hot” to distinguish it; 
from “dead” or grounded tanks. |] 


I 
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“‘Bootstrap”’ Lift : 


Speeds Fixture 
Installation 


A unique method for 
65-lb 8-ft industrial fluorescent fix 
tures into position without employ 
ing conventional lifting equipment 
saved considerable time and effort 


organization to meet a tight instal 
lation deadline when non-comple- 
tion would have involved a stif 
penalty clause. The 
pertained to rush relighting of ani 
existing Army warehouse to serve 
as an auxiliary Mail Depot; a 
assignment which required hanging 
some 300 fixtures at an elevation off 
22 ft in wood-truss bays where roof 
purlins located suspension points as} 
high as 82 ft above floor level. 
Since relighting far exceeded 


we ERIN TOF 


Sets eo 


4 
* TRADEMARK 


The Powder-Actuated Weakling 


(We spent 5 years making it just weak enough) 


Powder-actuated tools were 
always very efficient. But for 
heavy-duty fastenings only. 

We’ve perfected a new, weaker 
tool. Pow-R-Set,* for light- and 
medium-duty fastenings. 

Too weak to over-penetrate. 

Too weak to ricochet. 

But strong enough to anchor an 


Ramset... 


aluminum window track. 
Or set a metal channel runner. 
Or fasten any light gauge metal 
or wood to concrete (up to 6,000 
p.s.i.) or steel (up to 3%” thick). 
Quickly and permanently. 
Pow-R-Set works on a totally 
new principle. 
Instead of shooting, it ham- 


mers. The powder charge drives a 
piston inside Pow-R-Set’s barrel. 
The piston drives the fastener 
home. 

In one mighty (weak) surge. 

For complete information, the 
man to see is your local Ramset® 
dealer. He’s listed in the Yellow 
Pages, under “Tools.” 


NCHESTER-WESTERN DIVISION Q#ARER 
5-L Winchester Avenue, New Haven 4, Conn. 
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GUARDIAN 


Look how 17 GUARDIAN LIGHT 
quartZ/jjteFLOODLIGHTS 
illuminate this 120 foot x 175 foot lot! 


500 WATT 
» 10,500 Lumens 


1500 WATT 
33,000 Lumens 


21,000 square feet brilliantly lighted 
with an average intensity of 20 F.C. 


Used car dealers represent a profitable potential for you. 
They need brightly illuminated lots to attract attention, as 
well as to display their cars. Hundreds of dealers throughout 
the country are using Guardian Light’s quariz/lite flood- 
lights to provide brilliant, economical, ‘‘showcase’’ lighting 
on their lots. 


Let Guardian help you to profit on this market. 
Tell us the size and arrangement of your prospect’s 
lots. We will furnish layout and engineering service 
without cost or obligation. 


WRITE OR WIRE FOR DESCRIPTIVE BULLETIN, ADDRESS DEPT. E 


COMPANY 
500 NORTH BLVD. OAK PARK, ILLINOIS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


© 1962 
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SLOTTED ANGLE BEAM is augmented by 
additional short sections bolted to ends 
and midpoint to form channels for at- 
tachment of suspension chains and cen- 
tral hoist sheave. Since beam is same ] 
length as fixtures being installed, vertical | 
alignment of fixture-suspension chains is | 
not disturbed during lifting operation. 
Demonstrating connection arrangement in || 
this photo is Eveready’s owner-manager | 
Bill Abrams, i 
initial minimum standards of the | 
old structure, the contract addi- | 
tionally required a new 800-amp 
main service, several dry-type load- 
center secondary transformers, plus | 
additional control panels and 
branch circuits to serve extra 
fixtures. 

To speed placement of those fix- 
tures, Eveready’s job-foreman Dick } 
MacDonald came up with the idea 
that fixture suspension chains could 
serve the dual purpose of initially 
supporting a _ slotted-angle beam 
which, in turn, could support a/| 
sheave for hoisting purposes. 

As noted in various accompany- |} 
ing photos, the 4-in. slotted-angle 
sections were bolted to both ends of 
an 8-ft beam so as to form short | 
channel cross-sections at these 
points. Then the outer edges of 
channels so formed were deeply 
slotted, top and bottom, so that] 
they could be pushed snugly over 
necks of links in the suspension || 
chains. With this arrangement, || 
the link shoulders could support'|| 
horizontal flanges of beam-end|| 
channels. Moreover, the snug fit || 
plus the weight of the beam itself | 
created sufficient friction and hold- | 
ing pressure to prevent slippage of || 
these temporary anchors. 

It likewise may be noted in| 
illustrations that the beam was} 
positioned well above loose ends of | 
dangling suspension chains so that, || 
just after a fixture had been raised | 
slightly above its intended mount- 
ing height, the loose ends of chains 
could be attached to fixture mount-| 
ing lugs, before strain was placed) 
upon them. After this, the pull on the 
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nts o the particular cabl type. | 


ky Vulkene insula ed 


3 


“SELECT FROM THIS COMPREHENSIVE LINE 


Vulkene insulated power cable 
single conductor—non-shielded 
$1-58063 600 volts 


Vulkene insulated. power cable 
single conductor—non-shielded 
$1-58065 5000 volts 


Vulkene insulated power cable 
single conductor—shielded 

$1-58064 5000 volts 
$1-58236 8000 volts 
$1-58224 15000 volts 


Vulkene insulated power cable 
single conductor—lead sheathed 
$1-58072 5000 volts 
$1-58237 8000 volts 
$1-58225 15000 volts 


Vulkene insulated power cable 
three conductor-lead sheathed 
$1-58231 15000 volts 


Vulkene insulated aerial cable 
three conductor — non-shielded 
$1-58069 600 volts 


Vulkene insulated aerial cable 
three conductor — non-shielded 
$1-58070 5000 volts 


Vulkene insulated aerial cable 
three conductor — _ shielded 
$!-58071 5000 volts 
$1-58229 15000 volts 


Vulkene insulated interlocked 
armor cable — three or four 
conductor — non-shielded 

$1-58066 600 volts 


10 


11 


12 


13 


17 


Vulkene insulated interlocked 
armor cable — three or four 
conductor — non-shielded: 

$1-58067 5000 volts 


Vulkene insulated interlocked 
armor cable — three conductor 
— shielded 

$1-58226 15000 volts 


Vulkene insulated interlocked 
armor cable — three conductor 
— shielded and jacketed 

$1-58227 15000 volts 


Vulkene insulated service en- 
trance cable—Type SE Style U 
two and three conductor—u.L. 
listed 
S1-53991 Copper conductors 
$1-53993 Aluminum conductors 
Vulkene insulated . industrial 
control cable 
$1-58145 single and multi- 

conductor 600 volts 
$1-58146 multiconductor 

1000 volts 


Vulkene insulated switchboard 
wire — Type SIS — single con- 
ductor — U.L. listed 

$1-57275 600 volts 


Vulkene insulated service drop 
cable — duplex, triplex and 
quadruplex 

$1-53979 600 volts 
Vulkene insulated aerial spacer 
cable — single conductor 
$1-58202 5000 and 15000 volts 


you check the complete technical data that Genet 
Electric offers on these cables. Just indicate your 
choice on the coupon below and send it to) 


GENERAL ELECTRIC COMPANY 
WIRE AND CABLE DEPT., SECTION 89813-27 
BRIDGEPORT, CONN. 


Brochure on new 15-kv and other Vulkene insuldfed power 
cables : 


1 would like technical data on 
(Use number in listing at left) 


Vulkene insulated cable 


NAME. 
ADDRESS. 
FIRM 
CITY. 


ELECTRIC 
WIRE AND. CABLE DEPARTMENT 
BRIDGEPORT, CONN. 


They fit right and work right..3 
every time and in every way! 


It’s just plain good business to use 
- genuine Wagner Motor parts when you repair 
or rebuild a Wagner® Motor. ‘They are exactly 
like the parts they replace ...same high-quality, 
same precision manufacturing. More important, 
_ they are the same in dimensions and 
specifications ... they are designed to work 
_ perfectly in Wagner Motors. Your jobs will be 
finished sooner, build more customer 
satisfaction and make more money 
for you when you keep 
Wagner Motors 


all Wagner. 


IF THE MOTOR ISN’T WORTH 
REPAIRING, SELL A NEW WAGNER 
MOTOR! There are times when it just doesn’t 
pay to repair a motor. It isn’t profitable for you. 
That's the time to sell a new Wagner Motor as 
replacement. You will get full profit and the cus- 
tomer will have confidence in both you and the motor. Your Wagner dis- 
tributor has all the details along with special sales aids, Ask him how you 
can cash in on new Wagner Motor sales. 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 


Manufacturers of LOCKHEED® Products 


OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS 
MOTORS + BEARINGS » STANDARD ROTORS « BRUSHES = CAPACITORS » COMMUTATORS 


WR62-2 
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BEAM IS ATTACHED to chains several 
feet above their loose ends, thereby mak- 
ing it possible to initially raise fixtures 
higher than their intended mounting 
height. Loose chain ends are then se- 
cured to reflector and fixture is lowered, 
thereby transferring load from beam to 
chains and permitting detachment of 
beam. This sequence permits all connec- 
tions and disconnections to be made in 
absence of downward pull of the fixture 
itself. 


hoist rope could be _ slacked-off, 
thereby transferring the fixture | 
load to suspension chains while 
simultaneously lowering fixtures to | 
exact intended elevations. Finally, | 
with downward pull of fixtures re- 
moved from sheave and cross-beam, | 
the slotted ends of supporting | 


beam channels could easily be with- H 


drawn from between the links. And, | 
since the beam is the same length | 
as fixtures being installed (that is, | 
8 ft), positioning the beam does not | 
affect vertical alignment of chains. | 

Use of this practical method | 
eliminated necessity for employing | 
conventional lifting rigs. It like-| 
wise permitted all “high” work 
(connecting fixtures to chains and 
branch wiring to fixture leads) to. 
be completed quickly by one man_ 
working aloft; actual hoisting of 
prelamped prewired fixtures being 
initiated by a second man working | 
at ground level. 

Time was conserved in several’ 
ways, since the Top Man could com-| 


plete his connections and detach | 
the hoist beam from the chains | 
while the Floor Man was lamping | 
and positioning fixtures awaiting || 


installation. 


Then, while the Floor || 


Man pushed the movable scaffold | 


to the next mounting location, the)] 


Top Man could be lowering his. 
weighted hoist sheave to attach to 
the next already-positioned lumi- 
naire. 


© 1962 VOLKSWAGEN OF AMERICA, INC 


Our truck is a workbench on wheels. 


The Volkswagen Pick-Up will take on 
a big bulky welding machine. 

And a portable generator. 

And a radial saw. 

And a whole batch of tools. 

Not to mention some lumber. 

And a couple kegs of nails. 

And a couple dozen bundles of 
shingles. 


Whew. 

All told, you can load our truck with 
1,764 pounds of stuff; nearly twice the 
load of a half ton. 

It's our 8%2-foot-long bed that does 
the trick. 

(It's actually such a big flat slab, that 
many contractors use it on the job as a 
kind of traveling workbench.) 


Underneath, there’s our 20-square-foot 

storage locker. 

In back (for extra traction) there’s our 

air-cooled engine. 

Now then, if your business is expand- 
ing (or thinking of expanding), 
you might want to look into 
our matching “toolbox.” 

The Volkswagen Panel. 


need 


ME SWITCH 


parts or 
repair service ? 


PARAGON 


makes 
it easy! 


Paragon matches high quality 
with unmatched service with 
over 80 strategically located 
Service Centers. 


These Service Centers all 
carry a complete stock of 
parts and are equipped to 
make in and out of warranty 
repairs without delay. 


Equipped with a Paragon- 
designed Service Manual and 
stock control system—consid- 
ered the finest in the industry 
— Paragon Service Centers 
never lack for standard parts. 


Result! Faster repair serv- 
ice at lower cost... better 
customer relations. 


Contact your Au- 
thorized Paragon 
Distributor for the 
location of the 
Service Center 
nearest you. 
17707A 


PARACON 
WHOLESALE POLICY 
We sell Poregon Time Con 


1614 TWELFTH STREET © 
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PARAGON ELECTRIC CO., INC. 


Subsidiary of Americom Machine & Foundry Company | 
TWO RIVERS, WISCONSIN 


To prevent fixtures from swaying 

sideways during lifting routines 
(and perhaps being scraped or 
nicked as a result of banging into 
scaffold legs or bracing), it will be 
noticed that two 2- by-4 stud skids 
have been suspended vertically 
from the scaffold platform; the 
spacing between the studs being 
somewhat less than the length of 
fixtures. Also, since the lower 
hoist sheave is secured to fixtures 
via spring-mounted connection 
chains, possibilities for damaging 
lamps or luminaires due to minor 
shocks are improbable. 

Not counting time required by 
workers who prewired fixtures, in- 
stalled branch circuiting and posi- 
tioned fixture-suspension chains, 
the actual suspension and connec- 
tion of these fixtures averaged six 
minutes per unit. And, since fix- 
tures were raised into position by 
means of a sheave which, in turn, 
was -beam-supported by the same 
chains that subsequently support 
the fixtures, it is appropriate to 
refer to this mounting method as 
Operating Bootstrap. 

In preassembling and prewiring 
the fixtures, end plates were quickly 
attached to fixture channels at job- 
site by means of sheet metal 
screws; reflectors were secured to 
channels merely by making quarter- 
turns to captive latches; ends of 
leads were skinned with manual 
strippers, and connections were 


av a 


SIX MINUTES PER FIXTURE is average 
time required to raise fixture into posi- 
tion, make chain and circuit connections, 
relower hoist sheave, move scaffold to 
next successive location, secure slotted- 
angle sheave-supporting beam to next set 
of chains and install lamps in luminaire. 
This does not include preliminary time re- 
quired to initially preassemble and pre- 
wire fixtures or install basic circuitry. 


RUBBER-CASTERED DOLLY formed from 
welded channel and angle sections is 
sturdy enough to support ten 65-lb fix- 
tures and compact enough to permit 
movement through standard-sized. door- 
way or elevator entrance. Support brack- 
ets are slightly upturned to prevent 
fixtures from rolling. This unit was de- 
signed and fabricated by Eveready Electric 
to facilitate mass-movement of luminaires 
on large installations. 


made with screw-on connectors. 

As to circuit wiring, minimum 
size of branch conductors is No. 12, 
while Home Runs are at least No. 
10.. It may also be noted that, in 
places where added rows of fixtures | 
do not directly under-hang related | 
circuit take-off points, branch leads | 
are first carried down from purlins 
to the level of fixtures via swivel- | 
mount conduit drops, then they are | 
carried laterally to fixture canopies | 
via fittings and thinwall offsets. 
Not only does the swivel-offset 
method insure vertical alignment of | 
drops, but it provides  shock- | 
absorbing joints as safeguards | 
against possible vibration in this | 
geographical area where earth i 
tremors are not unknown. 

One additional practical method | 
is indicated by photos showing fix- | 
tures being transported by dolly | 
from prewiring center to installa- | 
tion points, for the dolly is a shop- | 
made assembly, compact enough to | 
carry a full load of fixtures through | 
standard-width doorways, and) 
sturdy enough to safely support. 
ten 65-Ib fixtures, as was the case) 
in this instance. Formed from || 
sections of angles and channels, 
with arms slightly up-tilted to pre-. 
vent fixtures from rolling off, this | 
unit is rigidly welded at junction | 
points; is stabilized by central. 
X-braced rods (hidden in this in-} 
stance by luminaires supported by. 
near arms), and is equipped with 
rubber casters to protect floor sur-}| 
faces subject to marring, such as}f 
rubber tiling, terrazzo, ete. i 

Use of these several methods not}} 
only conserved manpower, but made } 
it possible to meet a tough sched-}} 
uled deadline while obtaining aj 
reasonable profit margin 
terms of a tight contract. 
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rchitects: Hertzka & Knowles and Skidmore, Owings & Merrill 


Ligneiag for prestige buildings— 


ore than 7,000 fluorescent lumi- 
aires, each equipped with a dif- 
using panel of Piexicias® acrylic 
lastic, provide lighting of the high- 
st quality at the twenty-story 
rown Zellerbach Building in San 
rancisco. The diffusers measure 
’ x 4’, have nonreflective matte 
urfaces, and are formed to a slight 
pward dome shape. 


or lighting, PLExIcLAS provides... 


LEXIGLAS is a trademark, Reg. U.S. Pat. Off. and other principal countries in the Western Hemisphere. 


Durability. PLexicLas remains free 
from discoloration even after years 
of exposure to fluorescent light. 
Rigidity. It is easy and safe to 
handle. 

Breakage Resistance. 

Light Weight. 

Efficiency in transmission and dif- 
fusion of light. 

Beauty in appearance. 
Formability to almost any shape. 


We will be pleased to send you 
literature on PLexicras for lighting, 
and the names of manufacturers 
whose equipment includes diffusers 
or lenses of PLEXIGLAS. 


PHILADELPHIA S,PA,. 


In Canada: Rohm & Haas Company of Canada, Ltd., West Hill, Ontario. 


ONCE IN TEN YEARS OR 
TWICE IN TEN MINUTES~ ALWAYS WORKS! 


A service entrance switch may run forgotten for ten years before it’s called on 
to open. 


An industrial disconnect switch may see action twice in the first ten minutes 
after installation—and keep going through rugged day-to-day operation. 


Pringle makes switches designed for either application. Precision design and 
close tolerance machining assure fail-proof dependability— even after thou- 
sands of operations! Non-ferrous and non-magnetic materials used at critical 
points prevent rusting and inductive heating. And the exclusive Bolted Pres- 
sure Action—independent of springs—prevents heat rise at the contacts, 
eliminates switch maintenance and replacement. 


For “special” industrial switches in daily operation—or standard units for 
Service Entrance — specify Pringle. The best known name in switches, and the 
best built switch in the industry. 


Write for detailed information on any Pringle Switch application. 


PRINGLE ELECTRICAL MANUFACTURING COMPANY 


1900 N. SIXTH STREET, PHILADELPHIA 22, PENNSYLVANIA 
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-ighting Fixtures (1) 
A new series of direct-indirect 


luorescent lighting fixtures for 
suspension mounting, the Marks- 
man II and the Marksman IV, has 
»een announced. Each model has 
1 Shallow profile with wrap-around 
wrismatic plastic enclosure. The 
eries is designed for schools, 
ffices or wherever a suspended fix- 
bure is specified. It incorporates a 
‘emi-enclosed lamp design for 
‘ooler operation. Marksman II, for 
wo 480--ma lamps, is available 
vith both 4- and 8-ft tandem chas- 
sis, The Marksman IV, for four 
130-ma lamps, is available with 4- 
‘t chassis only. Recommended for 
suspension mounting only, the 
ries uses extra-slim adjustable 
angers, single or twin stem. Listed 
y UL, each fixture has a protected 
pallast. 

_ Day-Brite Lighting, 6261 N. 
Broadway, St. Louis 15, Mo. 


Connectors (2) 


_ A new set of 30-amp corrosion- 
eesistant grounding devices for 
oats, which gives completely 
watertight ship-to-shore electrical 
sonnections, has been announced. 
Weatherproof and watertight in 
and out of use, the Super “Twist- 
Lock’”’ connectors provide double 
srotection against electrical failure 
w shock. The power inlet mounts 
lush to side of a boat. After the 
jatching connector body is plugged 
nto inlet, a clockwise quarter turn 
ocks it into place. Then a chrome- 


4 ELECTRICAL 


Product News 


plated swivel type ring, mounted 
over cover of plug, screws onto 
threads on power inlet. A 3-wire 
device, rated at 30 amps, 250 volts 
ac or de, the power inlet also per- 
mits boat owners to use virtually 
as many electrical aids as in their 
homes. A marine plug and “Seal- 
tite” cover are available for dock- 
side end of cable. 

Harvey Hubbell, Inc., Bridgeport, 
Conn. 


Motors (3) 


A line of dripproof motors spe- 
cially designed for heavy industrial 
duty in horsepowers from 75 to 
1,000 has been released, The Uni- 
closed “1000” series motors feature 
cast-iron construction, dripproof 
protection, smooth and vibration- 
free running characteristics, extra 
ventilation capacity for cool opera- 
tion. There are three kinds of in- 
sulation, covering a wide range of 
operating conditions: Class “A,” 
Glass “‘B,” and U. 8S. Everseal sili- 
cone rubber. Bulletin F-2068 is 
available. 

U.S. Electrical Motors, P. O. Box 
2058 Terminal Annex, Los Angeles 
54, Calif. 


Fluorescent Test Kit (4) 


A test kit for trouble-shooting in 
fluorescent lighting systems. Kit 
contains a special scale voltmeter 
to check line, cathode heater and 
open circuit voltages; also two 
pairs of plug-in adaptors equipped 
with flashlight bulb and voltmeter 
jacks (one pair for 40-watt rapid 
start, the other for 800-ma 
and 1500-ma lamp units). When 
plugged into lamp sockets of fix- 
ture, adaptor’s bulb brilliance indi- 
cates approximate voltage available 
to heat lamp cathode while meter 
shows precise value. A pair of 48- 
in, flexible leads have spade lugs 
and banana plugs; are color coded 
and neoprene insulated. 

Jefferson Electric Co., Bellwood, 
Til. 
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Adhesive Flat Cable (5) 


A pressure sensitive flat cable 
system for signal, communication 
and control wiring has been intro- 
duced. Called Scotchflex, the tape- 
like cable is w-in. wide; contains 
four No. 26 AWG solid round wires 
embedded in vinyl insulation; has 
one side coated with an adhesive 
that will stick to virtually any clean 
surface including wood, plaster, 
plastic, ceramic, concrete and cin- 
der block. Plastic cable is applied 
like masking tape and smoothed 
with special rubber roller to insure 
complete adhesive contact. Conduc- 
tors need no skinning, Simplifies 
communication, signal and control 
wiring in all buildings. 

Minnesota Mining and Manufac- 
turing Co., Dept. W2-479, 2501 


Hudson Road, St. Paul 19, Minn. 


Floodlight (6) 


A new floodlighting luminaire 


that has been specifically designed 


for residential use is now available. 
The Twi-lite luminaire uses an or- 
dinary incandescent lamp rated 150 
watts or less. It can be mounted on 
a post top, wall or pipe. Unit is 
suited for lighting walkways, 
patios, gardens, driveways, lawns 
and pools. It can also be used for 
commercial applications such as 
malls, building entrances, parks, 
apartment houses and motels. Lumi- 
naire has a cast aluminum housing. 
The baked-on enamel finish is avail- 
able in four different colors—blue, 
pink, black and white. 

Westinghouse Electric Corp., 
Lighting Div., Edgewater Park, 
Cleveland, Ohio 
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SIERRA 


t 


/does the job of 


dard switches! 


It’s part of a new 
Sierra system 
that provides 

unlimited 
flexibility in the 
remote control of 
lighting and 
appliance loads. 


Uses fewer 
components, is positive 
acting, rugged, simpler 

and easier to install. 


Adds value far beyond 
its low cost. Write 
for details today. 


SIERRA ELECTRIC 
CORPORATION 


15100 SOUTH FIGUEROA STREET 
BOX 85, GARDENA, CALIFORNIA 


Write for more information and catalog 
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Hospital Ligh (7) 


Two new hospital lights, one de- 
signed for mounting directly over 
the patient’s bed and the other of- 
fering a wide adjustable arm, have 
been introduced. Model H-2450 
wall bed light was developed for 
mounting directly over the bed to 
provide both indirect lighting and 
angular reading light. It holds one 
60- to 100-watt lamp, uses a 34- 
or 4-in. outlet box, and is furnished 
with a single circuit Levolier pull 
switch. Fixture is 9 in. wide, 6 in. 
long and 6 in. deep. H-2460 adjust- 
able-arm wall light, permits 100° 
vertical and 160° horizontal move- 
ments. It uses a 34- or 4-in. outlet 
box. Fixture also has a single cir- 
cuit pull switch and accommodates 
two 100-150-watt lamps. 

Halo Lighting, Inc., 4201 W. 
Grand Ave., Chicago 51, Ill. 


(8) 


A single tool for cutting, slitting 
and stripping insulation on cables 
from No. 1 to 1000 MCM is avail- 
able. Featuring guide markings 
for precise setting of cable size, 
stripper can be used at end of con- 
ductor or anywhere along its 
length. Tool has a retractable slit- 
ting knife for cutting insulation, 
and pinchers for peeling insulation 
off cable. It has been designed to 
remove insulation without cutting 
conductor strands. 

Thomas & Betts Co., Elizabeth 
Heiss ds 


Cable Stripper 


Duct-Cable (9) 


The production of a duct and 
cable combined in a single unit for 
use by electrical contractors and 
utility companies has been an- 
nounced, The cable, called CDC, is 
encased in specially developed plas- 
tic tubing which permits under- 
ground burial in a single operation. 
Supplied in standard size cable reels 
in lengths of 1,000 ft or more. The 
new combined duct-cable is for use 
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in residential underground distr 
bution systems, multiple and seri 
street and highway light circuits, 
underground branch feeder circuits 
and similar applications. 4 

Phelps Dodge Copper Products 
Corp., New York, N. Y. 


4 
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Power Fuses (10) 


A complete new line of EJ-2 
power fuses, featuring a 33% in 
creased interrupting capacity fo 
protection in utility and industria 
motor application, has been intro 
duced. A new filament-wound epox; 
glass tubing is used for the cylin 
der. The rating of Type EJ-2 fuse 
is now 80,000 amps, This interrupt; 
ing rating also applies to EJ-1 fuses 
continuously rated from 250 to 450 
amps at 2400, 4160 and 4800 volts; 

General Electric Co., High Volt- 
age Switchgear Dept., Philadelphia, 
PO: =| 


Wire Puller 


A new portable, single operato 
electric wire puller designed t 
draw any or assorted electric 
wires through troughing or pip 
conduits, Puller can be used in an 
position for vertical, horizontal at 
lateral pulls. Two adjustable stee| 
booms reach from top of machin 
and connect to a maneuverable pu 
ley type adapter which places a 
pull pressure along the pipe. Pulle 
is powered by 4-hp model VW-1 


ous and intermittent duty applic! 
tions. Dimensions: 20 in. long, 1¢ 
in. wide, 112 in. high. | 

Bar-Bach Manufacturing Cé 
1233 Wazee St., Denver 4, Colo. 
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Only ADVAN-guard® . . . Advance Transformer Co’s. thermally actuated automatic re- 
closing protective device, gives ballast protection with preservation. All other types of 
ballast protection destroy the ballast whenever the ballast operates at abnormal tem- 
peratures. Only ADVAN-guard® prevents premature ballast destruction. 
ADVAN-guard® is sealed in the ballast housing and is preset to automatically “trip-out”’ 
whenever the Fluorescent Lamp Ballast operates at abnormal temperature. When heat 
decreases to normal operating temperature ADVAN-guard® resets automatically and the 
ballast resumes normal operation. If overheating continues . . . ADVAN-guard® protec- 
tion continues . . . through this continuous protection the full life of ADVAN-guard® 
Fluorescent Lamp Ballasts is preserved . . . rated life of ADVAN-guard® Ballasts under 
normal operating conditions is 10 to 12 years. 

Always demand ADVAN-guard® Fluorescent Lamp Ballast protection with preservation. 
End premature destruction and unnecessary ballast replacement labor costs. 


> 


FLUORESCENT LAMP BALLAST 
. AUTOMATIC RE-SETTING 


THERMAL PROTECTION. 


eee ADVANCE 


WORLD'S LARGEST EXCLUSIVE 
e MANUFACTURER OF 
CRTINED)) FLUORESCENT LAMP BALLASTS 
NY 2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 
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MORE 
CUTTING 
POWER 


WIREMASTER 


with 2 exclusive improvements 


Special enclosed joint as- 
sures perfectly matched 
cutters ALWAYS. Jaws 
cannot become mis- 
aligned EVER. 


40% more cutting 
power because the 
joint rivetis... 


Be sure it’s genuine 
Channellock. Look 
for the trademark on 
the handle. Write 
for catalog show- 
ing complete 
line of pliers. 


CHAMPION DEARMENT TOOL COMPANY + MEADVILLE, PA. 


-volt commercial or industrial sys- | 


Terminal Lugs (12) 


A new line of aluminum terminal . 
lugs, UL listed for aluminum or 
copper conductors, has been intro- 
duced. Five lug sizes accommodate 
the entire conductor range from 
500 MCM to No. 14 AWG. The 70- — 
amp and 90-amp lugs have forged — 
aluminum bodies and tin-plated 
steel screws. All other sizes are 
cast aluminum bodies with alumi-— 
num screws. All sizes are of one- || 
piece construction and are complex- || 
tin electroplated. | 

Jasper Blackburn Corp., 1525 
Woodson Road, St. Louis 14,Mo. 


Protectors (13) | 


Current-limiting service protec- | 
tors may now be obtained as com- | 
ponent sections of I-T-E Uni-Power 
switchboards. Available with IC | 
ratings up to 200,000 amps, devices 
combine a non-automatic circuit 
breaker with  current-limiting — 
fuses. Sections may be used for | 
service entrance or heavy-duty | 
feeder protection on 240- and 480- 


tems. Sections are available in 2- 
and 3-pole models with either K- | 
Line low voltage or MN-frame | 
molded-case circuit breakers. Model | 
MN service protectors are rated at | 
800, 1000 and 1200 amps. They are 
26 in, wide, 143 in. deep and 70 or. 
90 in. high. K-Line protectors have | 
1200- 1600- and 2000-amp ratings. | 
They are 32 in. wide, 18 in. deep. 
and 80 or 90 in. high. i} 

I-T-E Circuit Breaker Co. 
Walker Div., P. O. Box 2384, eA 
tion D, Atlanta, Ga. 


Connector (14) 


A quick connect and disconnect 
concept has been engineered into a 
new series of Pyle-Star-Line elec-} 
trical connectors. Designed as} 
Class Q, these heavy-duty connec-| 
tors are coupled with a “push,” and] 
uncoupled with a “pull” action. Cur-| 
rently being used in ground suppor 4 


equipment, they are designed wit 
field indexable keying for applica 
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tion in control, power and com- 
munication circuits. Available in 
shell sizes of 12, 16 and 20 at pres- 
ent, they accommodate both MOD 
I (captive) or MOD II (removable) 
contact inserts. Field indexable ca- 
papility of Class Q connector per- 
mits a single cable assembly using 
the same insert configuration to 
service as many as 16 different sys- 
tem requirements, 

Pyle-National, 1334 North Kost- 
ner, Chicago 51, IIl. 


Switch (15) 


The all-new No. 111 shallow ac 
switch was developed for use with 
shallow partitions. It is ? in. thick. 
Device is side wired with large 
head binding screws that can take 
up to No. 10 wire. Available in 
single pole and 3-way. Both the 
No. 111 series and No. 1138 series 
feature tapered handles that match 
rerular AC1. and AC11 line 
switches. Rated at 15 amps, 120 
volts ac, the line is available in two 
basic colors, brown and ivory. 

Pass & Seymour, Inc., Syracuse 
OaeN: 2Y 


Fluorescent Lamp (16) 


A new VHO fluorescent lamp for 
industrial use has been announced. 
It will fit all high-intensity light- 
ing fixtures, and has a thin, straight 
shape. The diameter is 13 in. and 
pin does not require special posi- 
tioning. Its lumens output is up 
to 15,000. Literature is available. 

Champion Lamp Works, Lynn, 
Mass. 


: 


| (17) 
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Lighting Fixture 


The all new Intenso “Quartzlite 
500” Quartzline lamp unit, Model 
G-6000, is now available. Fixture 
is completely weatherproof. It is 
for use in industry, commerce, 
recreation and transportation. A 
new weatherproof self-locking cover 
is fitted with a special one-piece 
molded silicone rubber gasket. 

4 Appleton Electric Co., 1701 West 
Wellington St., Chicago, IU. 


All you hear are compliments 


when you install completely silent 
General Electric Mercury Switches 


With lighted or non-lighted handles in single 
pole and 3-way; non-lighted also in double 
pole and 4-way. 15A-120 V AC; 10A-125 V 
T_rated. Specification grade. Listed by Under- 
writers’ Laboratories, Inc. Meet Federal and 
REA specifications. Preferred by 
people everywhere! 

General Electric Company, Wiring 
Device Department, Providence 7, 
Rhode Island. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Accent 
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a 
VINYL TAP 


Cat. 


nme 


=3164 


Remove cover. 
Instructions 
on reverse side 
of dispenser. 
U.S. Patent 
No. D-193835 


4" x 66 x 0085" 


m Needs no pocket warming at any temperature! 
NOW ®) m All-weather—firm, strong and non-bleed- 
e ing at high temperatures! 
; F Li p- n a Cu m Stays flexible at 14° below zero! 
i in the exclusive m Sticks and stays down even at 14° below! 
for easy operation in any weather! 


PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 
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| Relays (18) 


A new line of mechanically held 
fcontrol relays using permanent 
magnet latching is designated as 
‘Bulletin 700 Type BRM. Contacts 
readily convertible from normally 
‘open to normally closed. Silicon 
diodes in molded coil cover provide 
‘correct polarity. Relays can be 
manually latched or unlatched from 
‘the front. Front-accessible stand- 
ard screw type terminals will ac- 
; cept stab connectors for fast wir- 
! ing. Position of front stationary 
} terminal indicates if the movable 
contact is normally open or nor- 
| mally closed, Available in from 2- 
to 6-pole design with maximum 
rating of 10 amps, 600 volts; open 
or enclosed type with choice of 
- NEMA 1, 4 or 7-9 enclosure. 
_ Allen-Bradley Co., 102-K West 
Greenfield Ave., Milwaukee 4, Wis. 


Power Fuses (19) 


Line of Type EJ current-limiting 
power fuses has been extended to 
' include three new higher-current 
| ratings, at 14.4 kv. Now available 
/ in 125-, 150- and 175-amp ratings, 
| the new 14.4-kv fuses extend the 
Type EJ line from a previous 100- 
| amp maximum rating. The new 
| fuses offer completely self-con- 
_ tained operation. 

High Voltage Switchgear Dept., 
General Electric Co., Philadelphia, 
Pa, 


Exit Light (20) 


A new “Edge-Glow” exit light 
series, featuring end, top or back 
mounting, has been introduced. 
Series is available with 6-in. high 
red or green letters, single or 
' double face. Directional arrows also 
available. The housing is made of 
'20-gauge cold rolled steel, and has 
a baked grey enamel, rust-proof 
finish. Panel is made of Plexiglas, 
and lamp housing holds two 25-watt 
bulbs. 

Halo Lighting, Inc., 4201 W. 
Grand Ave., Chicago 51, Ill. 


In the next 27 hours 
you could lose 
a customer to fire! 


PUT 
KIDDE FIRE DETECTION 
ON THE JOB! 


Almost daily now, a major fire wipes out half a million in business or 
institutional assets—along with ability to buy. 

Key to prevention of this staggering loss is use of fast, dependable 
alarm and protection equipment. 

KEEP YOUR CUSTOMERS IN BUSINESS" Protect them with Kidde 
FYRINDEX. They need it. And you make a good profit on every in- 
stallation. 

The Kidde FYRINDEX Detection System is built around the com- 
pact Detector unit shown above. Expandable, this modern system can 
protect a single booth or a whole complex of buildings. FYRINDEX 
responds quickly, operating on both fixed temperature and rate of rise 
principles. Can be heat tested repeatedly; is self-resetting; no parts 
to replace. Paintable. Dust, humidity, corrosive air particles can’t 
impair its efficiency. Its long-lived reliability makes it especially popu- 
lar with servicing personnel. 

EASY TO INSTALL Components include FYRINDEX Spot Detector 
(each rated to cover 2500 sq. ft.), control box, distinct horn, and wir- 
ing. Mounts on standard 3%” box. Knockouts for surface and con- 
cealed wiring. 

'GET ALL THE FACTS Write or telephone us at 201-472-5000, 
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Kidde Ultrasonic & Detection Alarms Division 
Walter Kidde & Company, Inc., 1285 Brighton Road, Clifton, N, J. 
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Electromode 
The world’s most complete line of 


flameless ELECTRIC heat 


Electromode, the world’s largest, exclusive producer of flameless all- 
electric heating units and systems. More than 400 types, models and 
capacities for home, industry and farm. A few of the many heaters are 
shown below. Another exclusive is the patented Safety-Grid. All heat 
producing wires are sealed within an aluminum casting. No “hot” 
wires are exposed . . . your assurance of Complete Safety. Write or call 
today for details on your particular heating problem. 


ELECTROMODE division, Commercial Controls Corp. 


DEPT. ECM-122 » ROCHESTER 3, N.Y. 
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Connectors 


New series of watertight conn 
tors has been designed to provider 
positive seal when terminatin 


service entrance cables through || 


ure. Connectors are presently avail 
able for 1- and 14-in. knocko 
openings for various cable si 
Neoprene gland extends throug 
box to provide necessary seal ; 
well as insulation around the cod) 
ductors. “il 

The M. & W. Electric Mfg. Cay 
Inc., P. O. Box 350, Hast Palestiny 
Ohio | 


Enclosure 


A new cast iron foot switch e 
closure is designed to ward 
heavy moving objects that could iz 
i 
the switch mechanism in its stand 
ard general purpose enclosure. T 
guard extension also reduces t 
likelihood of accidentally trippin 
the foot switch pedal. Any of fi 
standard foot switches can 
mounted in enclosure using onl 
two screws. Four holes in enclosur 
base permit flood mounting. Bull¢ 
tin 56-B2 is available. 

Furnas Electric Co., 1067 McKé 
St., Batavia, Il. 


Lamp 


A new 1250-watt, 208-volt lam 
for either regular or over-voltag 
use in sports lighting, studio ligh 
ing, outdoor advertising lightin 
and building floodlighting has bee 
added to the Quartzline lamp} 
These pencil-thin, tubular incar 
descent light sources use a uniqu 
Li 
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ee 
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“iodine cycle” which constantly re- 
turns vaporized tungsten to the fila- 
ment, The new lamp, 10 in. in 
length, is interchangeable with 
1500-watt sizes, and requires no 
new fixtures. The lamp will be par- 
ticularly effective in combination 
with standard incandescent lamps 
for the floodlighting of small-school 
football fields where six or eight 
poles are available. 

General Electric Co., Nela Park, 
Cleveland 12, Ohio 


Winch-Hoist (24) 


A 110-volt portable winch-hoist 
that mounts to any size pole is de- 
signed for hoisting loads to linemen 
working overhead. It lifts up to 
3,000 lbs with block and tackle; up 
to 750 lbs with single line. Unit 
weighs 50 lbs and can be handled 
by one man. Over-all dimensions 
are 12 in. wide by 14 in. high by 
18 in. long. Working diameter of 
capstan is 4.in. Three models are 
offered with a choice of single or 
two-direction operation. 

City Engineering Co., Inc., 3547 
Massachusetts Ave., Indianapolis 
18, Ind. 


(25) 


Clamps 


New series of clamps for rigid 
conduit or EMT has been intro- 


duced. Designed to withstand 
heavy loads, the parallel type, edge 
type and right angle type clamps 
accommodate rigid conduit or EMT 
running parallel, perpendicular or 
across the beam, channel of angle 
iron. All clamps feature a case 
hardened steel insert. Bolts and 
nuts have electro-galvanized plat- 
ing, and all other components are 
made of hot-dipped galvanized mal- 
leable iron. Available in sizes from 
3 through 4 in. for the right angle 
type and from 2 through 2 in. for 
the parallel and edge types. 

Gedney Electric Co., Radio City, 
New York 20, N. Y. 
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_. Just One > 
3-WAY PIPE THREADER 


Here’s an extra-sturdy threader that’s instantly ready to 
thread any of the three conduit sizes most used. Each die-set 
is locked in place .. . can’t get lost. Yet dies are easy to reverse 
for close-to-wall threading. Centering guide keeps conduit 
straight for true-threads every time. Twin handles double 
leverage for easy thread cutting. Choice of long-wearing alloy 
or high-speed steel dies. Straight conduit dies also available. 


Call your distributor today. For your convenience he 
maintains a complete stock of RIFaIb Work-Saver Pipe 
Tools and parts. 


x A 


The Ridge Tool Company, Elyria, Ohio, U.S.A») 
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The quality line with the built-in 
money-saving benefits 


Rugged, durable, easy to maintain, 
installed for less—these are some 
of the many advantages engineered 
into Joy electrical connectors, push 
button stations and other equip- 
ment. Connectors and switches, for 


example, molded-to-cable in tough, 


resilient Neoprene, provide opera- 
tor safety and resistance to impact, 
shock, vibration, corrosion and 
water penetration. 


1. Switches, pendent or sta- 
tionary, push-button types. 1, 2, 
3, 4, 6, stations. Neoprene rubber 
enclosed. Bulletin B82, B79. 


#2 Power connectors for high 


voltages. Hypalon rubber encased, 
arc-safe, positive polarization. Bul- 
letin B81. 


3. Equipment control connec- 
tors. All-rubber molded-to-cable; 
2 to 12 poles; water, air and dust 
tight. Bulletin B72. 


4... Electric lifting magnet con- 
nectors: Shatter-proof, moisture- 
tight, distortion-resistant. Bulletin 
B71. 


5. Watertight connectors for 
underwater service. All Neoprene, 


multi-pole, sealed against water 
penetration even at high pressures, 
Bulletin B78. 


CS. Low-voltage lights. Safe 
handlamp for lighting around 


grounded equipment, metal struc 
tures. Bulletin F45. 


es String-A-Light portable 
lighting assemblies. For industrial 
lighting, construction, derricks, 


mines, other multiple-lighting in- 


stallations. Vaporproof, watertight, 
Bulletin B52A, B66. 

#e Cable vuléanizers. Direct 
heat; bench or portale types. For 
repairing or splicing rubber, syn- 
thetics and plastic jacketed cable. 
Bulletin B7OA. ; 

9. Shatter-proof Neoprene bulb 
sockets. Dampen vibration, prolong 
filament life. Bulletin B71. 

Send Today for the Bylletins you need. 

CD 1261.9 


@ ELECTRICAL 
@ PRODUCTS 
DEPARTMENT 


340 S. Broadway 
New Philadelphia, Ohio 


Electric Heater (26) 


New model 650B-24L electric 
heater features a continuous linear 
thermal protection device across the 
top. This provides an automatic 
protective shut-off if the heater is 
blocked by furniture, draperies, 
ete. Heating element is Pyrex 
radiant glass panel. Framework is 
anodized aluminum. Steel guards 
are chrome plated. Dimensions are 
388 in. long, 7% in. high, 24 in. 
thick. Ratings 650 watts, 240 volts. 

Allied Precision Industries, Inc., 
Geneva, Ill. 


Motor Fuse Covers (27) 


Fuseholder covers, for use with | 
UL listed Type S fuse and adaptor, | 
have been added to this line of elec- 
trical devices. They are designed 
to protect motors and electrical de- 
vices of voltages not over 125 volts 
to ground against overload and 
burnout. Seven types with single- 
ground receptacle or single-pole, 
switch for either handy box, switch 
box or 4-in. sq box are included in 
the line. They may be used in resi: 
dential, commercial, industrial, 
farm and marine circuits where 
they carry only the motor current. 

Eagle Electric Manufacturing 
Co., Inc., 23-10 Bridge Plaza South, 
Long Island City 1, N. Y. 


Substation Monitor (28) 


Four new models of alarm indi- 
cating devices, called the SM-100 
series substation monitor, have 
been announced. The series is actu- 
ally a simplified version of an an- 
nunciator and provides for as few 
as two alarm points. A feature is 
that it possesses “memory”; if a 
point goes “oif-normal” the alarm 
seals in until manually reset. Com- 
ponents have been derated to offer 
50,000 hours life on the lamps and 
100 million operations on the dry 
reed relays. Equipment operates 
from 24 volts de, 48 volts de, 125 
volts de or 115 volts ac 60/50 eps. 
Bulletin No. 211 is available. 

Rochester Instrument Systems, 
Inc., 275 North Union St., Roches- 
ter 5, N.Y. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... DECEMBER, 1962 


OW IN SERVICE 
ESIMPL EY itzcim 
INSULATED 


In installation after installation Simplex high voltage polyethylene-insulated power cable 
has proved itself to be a truly superior product. It combines the advantages of low dielectric 
loss with high dielectric strength and very high insulation resistance. And it retains 


these properties under service conditions. Typical applications 
include direct burial, duct or conduit, aerial and submarine. 
Write today for complete information. 


e@ 
POLYETHYLENE CABLES BY Simplex 
WIRE & CABLE CO. 


EXECUTIVE OFFICES: Cambridge, Mass. ¢® Plants at Cambridge, Mass., Portsmouth, N. H., Westbury, L. I., Monrovia, Callf. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... DECEMBER, 1962 111 


: , 
Rea/ i 
WEY E 

sae é —s - } g 

ox == = ws 
——_ = “Ea c> Lid ; 
— a oe : 
— —— = = i 
— i . 
a Be | =°Ss 
——— == —= ft —| iN AN: : 
— — Wy ea cS : 

—<<tea! s=! >?¢o- yD) a 


112 


wly recognized Type THWN 
‘eis specifically designed to meet 
: rigid electrical needs of modern 
tustrial, commercial and residen- 
{ occupancies. It fills the need 
‘a more durable building wire 
it combines reduced bulk with 
weased reliability. It is recognized 
- use in wet or dry locations and 
temperatures up to 75°C. 

Type THWN wire, developed by 
astic Wire & Cable Corporation, 
wett City, Connecticut, provides 
1 extremely tough armor of 
u Pont Zytex nylon resin over an 
ypropriate wall of U/L listed 
15°C. PVC insulation. It is recog- 
zed in the 1962 edition of the 
ational Electrical Code. 

‘Type THWN offers several very 
-actical advantages: 


4 S & 9 
% 


mailer diameter, lower installed 
ysts on rewiring work.The unique 
roperties of the armor of ZYTEL 
ermit reduction in the primary- 
isulation thickness, resulting in a 
ibstantially smaller over-all wire 
iameter. This should save on re- 
ring work. Note the charts below. 


EXAMPLES OF NATIONAL ELECTRICAL CODE 
PERMISSIBLE FILL FOR THREE-CONDUCTOR, 
300-AMPERE CIRCUITS 


New Work 
3—350,000 CM 
Type RHW 
in 3’” Conduit 


RELATIVE TOTAL INSTALLED COST 


*Based upon 50% maximum fill. Where code limitations do not 
apply, cee Peacoat practical arrangements for New Work. 
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Increased abrasion resistance... 
substantially greater than most 
standard THW wires at room tem- 
perature. Due to the exceptionally 
tough jacket of ZyTEL nylon resin, 
Type THWN wire resists skinback 
and cut-through. It is also highly 
resistant to cold flow and may be 
used over a wide temperaturerange. 


Longer, faster conduit pulls. Fric- 
tional properties between wire and 
conduit are reduced from 20% to 
40%. Tests prove that the smooth, 
tough armor of ZyTeL allows 
Type THWN to be pulled twice as 
far, or around twice as many bends 
as most Type THW wire. 


Better chemical resistance. Type 
THWN wire is highly resistant to a 
wide range of chemicals, vapors 
and fumes. Such added protection 
makes it ideal for use in many 
extra-demanding environmental 
conditions. 

During the past year, more than 
a million feet of Type THWN wire 
has been installed in plants and 
buildings of leading companies. Its 
properties make it extremely versa- 
tile in a number of applications: 


Rewiring* 
3—350,000 CM 
Type THWN 
in 2’’ Conduit 


Rewiring* 
3—350,000 CM 
Type THW 
in 21” Conduit 
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e uses of standard building wire. 

ein air or raceways where there 
may be exposure to or contact 
with oil, petroleum products, va- 
pors, condensation or accumu- 
lation of moisture. 


e power and/or control wiring in 


air, conduit or raceways, in wet ~ 


and dry locations. 

e rewiring, enabling the Jargest in- 
crease in circuits and amperage 
in existing conduit or raceway. 

e a universal type of wire that has 
the potential of eliminating the 
need for storing large stocks of 
many other types of single-con- 
ductor building wire and cables. 

For complete. information on the 

performance, advantages and uses 

of this new wire and the unique 
properties brought about by the 


4 


use of ZyTEL nylon resin, write: | 


Du Pont Co., Plastics Dept. EC-12, F 


Rm. 2507Z Nemours | vac 
Bldg., Wilm. 98, Del. —— 6 
Du Pont does not make wire and cable, 


but supplies thermoplastic resins to 
the wire and cable industry. 


PLASTICS DEPARTMENT 


QUPOND 


REG, U.S. Par, OFF 


Better Things for Better Living , . . through Chemistry 


NYLON RESINS 


SPACE SAVING 

IN USING TYPE THWN 
FOR REWIRING 
COMPARED WITH— 

< Type RHW 

© Type RH 

1 Type THW 

+ Type TW 
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2 1 1/0 2/0 3/0 4/0 280 350 500 
CONDUCTOR SIZE 


ZYTEL” 
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-§ Sherman 
ST CRIMP-TYPE 
TERMINAL 


FAST INSTALLATION—BUILT-IN 
CABLE STOP 


LARGE RANGE OF SIZES 


UL APPROVED WHEN USED WITH 
#8 OR #9 HAND TOOL OR #11 
ELECTRIC PNEUMATIC TOOL 


e QUICK CABLE 
ENTRY— 

LARGE WIRE 

OPENING 


SHERMAN HAND AND 
POWER CRIMPING 
TOOLS 
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(29) 


Tool 


Pow-R-Set, a piston-type, pow- 
der-actuated fastening tool is espe- 
cially Gesigned to complete fasten- 
ing applications at a low velocity 
—less than 275 ft per second. 
Weighing 44 lbs and about 3 in. 
larger than a man’s hand, Pow-R- 
Set provides versatility, maneuver- 
ability and speed in fastening ap- 
plications. A craftsman need only 
insert a fastener through the 
mouth of tool, breach-load a car- 
tridge, press tool against work 
surface and pull trigger. 

Winchester-Western Div., Olin 
Mathieson Chemical Corp., 460 
Park Ave., New York 22, N. Y. 


Electronic Fence (30) 


A new method for detecting the 
presence of persons or objects has 
been developed, An electronically 
modulated source of infrared 
energy produces an invisible beam 
capable of being detected by a spe- 
cially designed receiver over dis- 
tances up to 2000 ft. When this 
beam is interrupted by an opaque 
object, a relay in receiver will op- 
erate a warning device such as an 
alarm light, or if desired, a numeri- 
cal counter. Over shorter distances 
the receiver will detect objects by 
the energy reflected from them 
when they pass into the projected 
beam. This feature permits infra- 
red source to be located adjacent to 
receiver. 

Industrial Electronics, Inc., 8060 
Wheeler, Detroit 10, Mich. 


Electric Heating (31) 


Complete new line of electric 
baseboard convection heating and 
accessories has been introduced. 
Restricted openings, along with an 
automatic thermal output, provide 
safe operation and guard against 
damage to personal and household 
effects. Units are one-piece formed 
steel with welded seams, The line 
includes ten models and offers a 
complete selection for new construc- 
tion, conversion of existing heating 
systems, additional supplemental 


heating and portable heat. Prim@ 
heating models are rated at 208; 
volts and 250 volts from 500 watts, 
to 1500 watts in 3- and 6-ft lengths, 
and have inbuilt thermostat. e 
Meier Div., Law Blower Co., 3526) 
E. Washington St., Indianapolis 7) 
Ind. 


Cutouts (32)) 


Newly designed distribution cut 
outs (LBU), with a built-in load 
break, are now available in 27-k 
ratings. The same rated cutout igi 
also available without the loach 
break (LDX). Continuous ratingy 
is 100 amps with up to 16,000 RMS 
asymmetrical amperes fault inter 
rupting rating. The new LBU cam 
be obtained with a 200-amp solid4} 
blade disconnect and having 200%) 
amp load breakability. Tin-plated 
terminals will clamp conductors} 
from No. 8 to 4/0. Contacts are 


silver plated. Positive latch at toy 


O c. 
contact prevents accidental opening 


due to vibration or shock. 
Westinghouse Electric Corp.) 
P. O. Box 2099, Pittsburgh 30, Pay 


at 
| 


(33)} 


A combination of revolving flash 
and siren blast in one 110-volt uni 
has been announced. Beacon beams 
shoot forward and downward to at-} 
tract more eyes, and sound isi 
focused horizontally outward tal 
carry further and alert more ears,} 
It can be wired into plant disasten 
warning systems. It can be used ati 
hazardous exits, and can control 
high traffic entrances. Other uses} 
include burglar alarms and new 
“street lane control’ systems. I¢ 
comes complete with hanging! 
bracket, wall bracket and pipe 
mount. Can be had in both 110-volt,| 
ac/de or 220-volt ac. 

Tripp-Lite, 183 N. Jefferson) 
Chicago 6, Ill. 


Emergency Alarm 


Connectors (34) 


A new line of heavy-duty, all 
aluminum two-bolt connectors has 
‘been introduced. Two models are 
available, with and without spacers. 
‘Model DBA, without spacer, is for 
‘either aluminum or copper conduc- 
tors. Model DBAS, which is de- 
Signed with a spacer, permits sepa- 
ation of unlike conductor metals, 
and eliminates insulation interfer- 
ence. With this type, one copper 
and one aluminum conductor may 
be used. Both types of connectors 
offer complete wiring protection. 
UL listed, th y are tin plated for 
low contact resistance and protec- 
tion against galvanic corrosion. 

Ilsco, Div. of Bardes Corp., Cin- 
cinnati 27, Ohio 


(3 


: 
% 
Fixture Hanger (35) 
: A new fixture hanger for fluores- 
cent lighting, called Hangit, fits any 
standard 4-in. outlet box. Assembly 
is adjustable through full 360° ro- 
tation and allows positioning the 
fixture, after hanging, to give the 
desired light pattern. Assembly 
consists of a cover plate and cen- 
tral rotating disc with hanging 
hooks and built-in receptacle. Fix- 
ture is suspended by two chains and 
“S” hooks. All parts are corrosion 
“resistant, Receptacle is 2-3 wire, 
_8-pole type with ground for 15 amp, 
-125-volt service. Hangit is UL 
‘listed, and supplied as a complete 
a kit. 

_ Electri-Flex Co., Roselle, Ill. 


; 
va 
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: Emergency Power (36) 


_ A new emergency power system, 
E called Model 21 Inverter-Diverter, is 
designed specifically for supplying 
standby power to recording instru- 
ments, relay equipment, telemeter- 
ing systems, charts and all types of 
~ communications equipment. It pro- 
_vides both ac and de emergency 
2 power when main power fails. Unit 
is a compact motor- generator set 
that normally operates on ac power. 
; The ac motor drives the de gener- 
ator that charges a maintenance- 
free battery unit. Units are avail- 
able in ratings from 1.5 to 40 kw, 
ac emergency output. 
_ Electric Products Co., 1725 Clark- 
perone Road, Cleveland 12, Ohio 
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WITH 
THOMPSON 


DISCONNECTING AND LOWERING 


HANGERS 


Where the safety and efficiency 
of your maintenance men are con- 
cerned, nothing takes the place of 
servicing on the ground. In addition 
to low initial cost, Thompson hang- 
ers can be counted on to reduce your 
maintenance costs and eliminate the 
hazards of luminaire servicing. No 
ladders, scaffolding or special equip- 
ment required. And...because 
lighting fixtures are automatically 
disconnected as they are lowered to 
the ground, lamps can be replaced 
and fixtures can be cleaned and 
serviced without risk or injury. 
Write today for details. 


KEEP BOTH FEET ON THE GROUND... 


FOR SAFER MAINTENANCE ALL AROUND! — 


10570-TE 


THE THOMPSON ELECTRIC COMPANY 


P. O. BOX 873-D 


CLEVELAND 22, OHIO 


New Products! New Packaging! 


To make your Wire-Pulling Job Easier! 


Senses 


MINERALLAC 


OFFERS A COMPLETE LINE OF 
Wire Pulling Compounds 


NEW! 


The No-Waste 
Plastic Squeeze 
Bottle for the 
Industry’s Most 


“| Minerastat 


“puseern” 


COMPOUND | 


Popular Pulling 
Compound 


_ MINERALLAC 
-_ field-tested No. 100 
~ “PULL-IN’” COMPOUND 


Underwriters’ Laboratories 
‘approved Minerallac ‘‘Pull- 
In” Compound No. 100, al- 
ways packaged in pint, quart, 
Y, gallon, gallon, 5 gallon 
containers and 50 gallon 
drums, is now also available 
‘in job-sized, plastic squeeze 
bottles. Non-injurious to 
skin or cable . . . applies 
easily ... will not drip, stain, 
nor dry out in the can. High 
in lubricating value. 


NEW! . 
MINERALLAC 
Wire-Wax No. FM-101 
for the long, hard pull! 


Packaged in aerosol con- 
tainers, this wax-based, foam 
type pulling compound is at 
home on any job... on all 
wires . . . in all conduits 
(especially aluminum). Stays 
slicker longer, shoots directly 
into the conduit. This no- 
waste concentrated-com- 
pound, in the pint*container, 
expands to over five times its 
original volume. 


And, to complete 
the line... 


MINERALLAC 


COMPOUND No. 150 


Proved... 75% More 
efficient! 


Specifically engineered for lead covered cable, 
this petroleum-base pulling lubricant is eco- 
nomical, chemically pure, will not decompose, 
harm cable or conduit. 


Order from Your Electrical Wholesaler 
‘LITERATURE OR SAMPLE ON REQUEST 


MINERALLAC CZ COMPANY 


ESTABLISHED 1894 
25 N. PEORIA STREET « CHICAGO 7, ILLINOIS 
ee eas Bs Soars ee bi 
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Bulletins 
Catalogs & 


(37) LIGHTING. Catalog presents 
expanded line of fluorescent strip 
lighting. Moe Light Div., Thomas 
Industries Inc. 


(38) AC INDUCTION MorTors. 6- 
page Bulletin 3351 describes com- 
plete line of higher hp motors, up 
to 2000 hp, recommended for con- 
stant speed industrial applications. 
Louis Allis Co. 


(39) PRECISION LIMIT SWITCH is 
described in 4-page Bulletin No. 
1032F. Tann Controls Co. 


(40) ToRQUE Motors. Three 4-page 
Bulletins 8162, 8262 and 8362 cover 
the application and selection of 
torque motors to winding duties in 
the wire, plastic and textile indus- 
tries. B. A. Wesche Electric Co. 


(41) Two-Way Rapio. Fact Kit 
contains five pamphlets and bro- 
chures which list the benefits of 
radio and provide information a 
prospective 2-way radio user should 
have. Motorola Inc., Communica- 
tions Div. 


(42) LUMINAIRE. Data Sheet de- 
scribes “CIRCLElux” Mark I in- 
candescent luminaire designed for 
outdoor residential lighting. Pfaff 
& Kendall. 


(48) OUTDOOR LIGHTING layouts for 
industrial yards are illustrated in 
two one-page bulletins—OLL 4010 
and OLP 1010. General Electric Co. 


(44) INDUSTRIAL LIGHTING. 20- 
page bulletin presents a compre- 
hensive analysis of the principles, 
benefits, costs and techniques of 
modern lighting for industry. Gen- 
eral Electric Co. 


(45) HEATERS. All models of elec- 
tric infrared comfort heaters, in- 
cluding three new models recently 
announced, are described in 12- 
page catalog. Fostoria Corp. 


(46) TRANSFORMERS. Catalog 5A3- 
BLO3 discusses applications for 
boost and buck transformers. Acme 
Electric Corp. 


(47) PANEL METER LAYOUT. New 
handbook “The Panel Meter As a 
Design Element” covers selection of 
meter size, mounting methods, 
cover styles, use of color inserts and 
multiple meter applications. Weston 
Instruments Div., Daystrom, Inc. 


(48) AUTOTRANSFORMERS. Ove: 3) 
200 different models of “Variac” | 
autotransformers are described in” 


28-page Bulletin P covering motor — 


speed controls, voltage regulators, 
and motor-driven autotrans- 
formers. General Radio Co. 


(49) SwricHeEs. Information on re-— 
mote control switches (30 to 2000 | 
amps, to 750 volts for all classes of 
load) is given in revised Catalog — 
57-S2. Automatic Switch Co. 


(50) FirE ALARM SYSTEMS. Bulle-_ 
tins No. A-176.71 and A-175.71 pre- || 
sent details about two compact auto- — 
matic fire aiarm systems—the || 
HM-1 “Arouser” which uses stand- || 
ard 120 volt ac, transformer to 12:} 
volt ac; and the KH-1 “Transistor” | 
which relies on a standard 12-volt | 
fire alarm battery. Notifier Corp. 


(51) LigHTING. New series of con- || 
temporary lighting fixtures, called | 
the “Honeycomb” family, is intro- | 
duced in 8-page Bulletin 1930. Moe 
Light Div., Thomas Industries, Inc. i 
(52) ELECTRIC HEATER. “Infra- | 
lite,” an infrared radiant electric | 
heater, is described in Bulletin AE- | 
100 for commercial and residential | 
applications; Bulletin A1-200 for | 
industrial applications; and Bulle- | 
tin Ci1-200 for residential uses. 

N. J. Thermex Co., Inc. 


(53) TRANSFORMERS. ‘How to use | 
Buck-Boost Transformers” (GER- |} 
1762) is a reprint of an article by | 
D. L. Stearns which describes buck- | 
boost transformers and their appli- | 
cation in industrial situations. Gen- | 
eral Electric Co. | 


(54) RELAYS. All phases of BF 

relay development, design and func- | 
tion are described in 12-page Bro- || 
chure B-7365. Westinghouse Elec- | 
tric Corp., Standard Control Div. 


(55) Motor CoNTROLS. 33-page | 
Motor Control Selector includes a || 
comprehensive group of charts de- | 
signed to aid specifying manual and | 
across-the-line motor starters. Fed- || 
eral Pacific Electric Co. 


(56) LIGHTNING PROTECTION man- 
ual, 48 pages, describes every possi- 
ble protection against lightning-fire | 
damage and losses. Independent 
Protection Co., Inc. 


(57) CONTROLLERS. Bulletin 14B- | 
1312 describes construction and de- || 
sign features of new heavy-duty | 
Sizes 4 to 9 full and reduced voltage ‘|| 
motor controllers, Allis-Chalmers 
Mfg. Co. ; 


58) LUMINAIRE. New Twi-lite in- 
ndescent luminaire, for outdoor 
esidential use, is described in 2- 
page Bulletin. SA-8876. Westing- 
iouse Electric Corp., Lighting Div. 


(59) VARNISHES. 12-page Bulletin 
3-25 describes complete line of sili- 
sone insulating varnishes and ad- 
lesive resins. Silicone Products 
Dept., General Electric Co. 


(60) TIME INDICATORS. 2-page Bul- 
‘etin 5700 describes new _ reset 
lapsed time indicator and non- 
‘eset elapsed time indicator de- 
igned for monitoring production 
and other equipment by indicating 
cumulative operating time. Auto- 
matic Timing & Controls, Inc. 


(61) Motor CONTROL CENTER. 6- 
page Bulletin MCC62 describes new 
motor control center including a 
drawing of a typical vertical sec- 
tion. Frank Electric Corp. 


(62) AUDITORIUM LOUDSPEAKER 
ARRANGEMENTS. Brochure 3J4217 
illustrates a number of high and 
low level auditoriums with typical 
speaker placements and coverages 
shown ranging from 300 to 2,000 
seat auditoriums. Audio Products 


Dept., Radio Corp. of America. 


(63) HEATING CABLE. 8-page Bro- 
chure PJ-102 describes full line of 
copper sheathed, mineral insulated 
Type MI electric heating cable. Ed- 
win L. Weigand Co. 


(64) FLOODLIGHTS. Four  heavy- 
duty floodlights for use with incan- 
descent and mercury lamps are de- 
scribed in 4-page Bulletin 61-350-1. 
Westinghouse Electric Corp., Light- 
ing Div. 

(65) Motors. 


2 


Bulletin 1801 de- 
scribes line of totally-enclosed, fan- 
cooled Arbor motors. Imperial Elec- 
tric Co. 

i 

(66) Low-VOLTAGE distribution 
equipment is described in 124-page 
“Buy Log” (GEC-1100E) including 
prices and other data. General Blec- 
tric Co., Distribution Unit. 

(67) Two-Way Raplo. 20-page 
pocket-sized booklet “What You 
Should Know About Two-Way Ra- 
lio” describes mobile communica- 
ions. General Electric Communica- 
fion Products Dept. 


(68) STARTERS. 4-page Bulletin B- 
617 describes raintight combina- 
ion starters for all outdoor applica- 
tions. Standard Control Div., West- 
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Have a tough wire fishing job? 
Don’t fight it! Ideal fishing 
equipment makes any job 
smooth and easy. 


Fairly straight and simple runs? 
All you need is an Ideal flat fish 
tape. These tough and flexible 
tapes are made of oil tempered 
spring steel. 144” and 1/4,” sizes in 
50, 100 and 200-foot lengths, with 
preformed hook at each end. 


pick your 
fish tape 

to fit 

your job 


Save your hands! All Ideal tapes are 
available in the unique puller-reel 
that holds tape under tight control so 
it can’t spring loose. This sturdy 

steel reel with smooth, rounded edges 
also gives you a man-size grip for 
pulling through the tough runs. 


Hanging up on too many bends? 
Snake your way through all kinds 
of bends and els by adding an 
Ideal Flexible Leader to the 
front of your tape. Music wire 
spring wound around a 20” 
airplane cable makes pushing 
easy. Tested for 400 lb. pull. 
Eye takes up to six #10 
wires. Other end screws tight 
into fish tape ball. 


also... 


COIL-FLEX. Here is a 25-foot version 
of the Ideal flexible leader. Use it as 
a fish tape to get through those 
impossibly tricky conduit runs. Goes 
around any bends without snagging or 

cutting. For long jobs, screw several 

together, or attach as an extra long 

leader for your regular fish tape. 

NYLON INSULATED. Rugged Nylon insulation on 
round fish tape gives added protection when 
working in live panel boards and other “hot” 
equipment. For use in 34” and smaller conduit. 
50, 100, and 200-foot lengths with swivel ball 
on end. 


Write for FREE Contractor & Electrician Catalog. 
It contains full descriptions of the complete 
Ideal line of electricians’ equipment. 


IDEAL INDUSTRIES, Inc. 


1041-L Becker Place, Sycamore, Illinois 


Soid through America’s leading distributors 
In Canada: Irving Smith, Ltd., Montreal 
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You figure a “bug’s” a “bug.”’ And you keep getting bitten ... by stripped threads, twisted 
legs, hard-to-grip wrench flats ... little annoyances that add up big. 

Maybe you come across the “bug” with the big head. Now you have a space problem and 
a tape problem to boot. And you’ve had it with “bugs.” 

Next time ask for a Burndy SERVIT.® It’s the split-bolt that goes on fast and hugs the cable 
for easy taping. SERVIT has easy-to-grip wrench flats, and free running threads. You use it over 
and over. It’s what you want. 

We made the first SERVIT 32 years ago and it’s been improving right along. Contact your 
Burndy Distributor. Tell him you want a SERVIT, not a “bug.” And you won’t settle for less. 


BURNDY 


Norwalk, Connect. 


Transformer Loading 


UESTION V41—Below is a dia- 
gram of three 100-kva 2400 to 220- 
440-volt transformers to provide 
220 volts and 440-volt 3-phase 
power for a shop. The primary is 
wye connected for 4160 volts and 
the secondary is delta connected for 
440-volt, 8-phase. The 220-volt 3- 
phase is taken from the center taps 
ion the transformers. 


The 3-phase 220-volt load will be 
‘approximately 150 kva and the 440- 
wolt 3-phase will be used for check- 
ing motors up to 200 hp. 

What kva load can be taken from 

‘the 220-volt 3-phase buses without 
damaging the transformers, asswm- 
‘ing no load is taken from the 440- 
wolt buses? 
_ Also, I would like to see a vector 
diagram of the current and voltage 
‘with a load taken from both buses. 
—G.A.W. 


ANSWER TO V41 — From your 
‘statement it would seem that the 
220-volt 3-phase supply is for gen- 
‘eral loads in your building, while 
the 440-volt 3-phase will be used 
‘only for checking 440-volt motors 
‘up to 200 hp. With the double-delta 
secondary connections shown in 
your diagram, you can use only half 
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Ss 


repair. 


out of their experience. 


QUESTIONS from readers on problems of industrial equipment, installation, maintenance and 
Answered by electrical maintenance engineers and industrial electrical contractors 


For every question and every answer published we pay $5.00. 


PERMISSIBLE LOAD COMBINATIONS FOR 


SIMULTANEOUS 220/440-VOLT DELTA LOADS 


220 volts 


Kva load applied at 


0 30 60 90 120 
Kva load applied at 440 volts 


of the 300-kva transformer capacity 
(150 kva) for the 220-volt 3-phase 
load, and then only if there is no 
load on the 440-volt circuit. The 
only way you could obtain the full 
300-kva capacity for the 220-volt 
loads would be to connect each of 
the two secondary windings in par- 
allel (they are in series in your 
drawing) and then connect the 
three 100-kva transformers in a 
single delta. Bear in mind that each 
of the two secondary windings of 
each transformer is rated at 50 kva 
so that the current through each 
winding cannot exceed 227 amps 
(50,000 ~ 220). In effect, this rep- 
resents the coil current for each of 
the three phases. In turn, the 220- 
volt line current would be 227 x 
1.73 or 393 amps. Then 393 amps 
times 220 volts times 1.73 will equal 
150 kva, the total capacity for the 
center-tap delta connection. From 
this you can see that your antici- 
pated 220-volt load of 150 kva is 
all you can draw without overload. 
ing the transformers, unless you 
reconnect the secondary as previ- 
ously described so that you have a 
single 220-volt delta connection, in 
which case you could have a capac- 
ity of 300 kva. Since most 3-phase 
motors are arranged for connec- 
tions at either 220 volts or 440 volts, 
you could connect the motors to be 
tested, at the lower voltage, and use 


50) 80> 210524 0) 20S 8 


not exceed 150 kva. To my way of 
thinking this is the best way to 
solve your problem and provide a 
full 300-kva transformer capacity. 
Otherwise, if you use the connec- 
tion shown in your diagram, no 440- 
volt load could be applied when your 
220-volt load reaches 150 kva. And 
to clarify this point, I have drawn 
a graph to show the kva capacity 
which can be applied simultaneously 
for 220- and 440-volt loads without 
overloading the three 100-kva trans- 
formers. This graph assumes like 
power factors in both loads. In ad- 
dition to having a 50% tap avail- 
able, transformers designed for this 
service must have low reactance be- 
tween the two halves of the winding 
in order to insure good regulation. 

I am not including a vector dia- 
gram because I don’t think it adds 
anything to the discussion, and too 
many assumptions must be made.— 
Wels 


ANSWER TO V41— According to 
my calculations, the three 100-kva 
wye/delta-connected transformers 
can carry a 3-phase balanced load 
of only 150 kva and only when the 
440-volt bus has no load. 

The following chart is offered as 
a guide for safe loading of the 
transformer. 
% KVA Load 
at Full Voltage 


% Additional 
KVA Loading 


an old autotransformer starter to (440 V) on the 50% Tap 

start these motors without objec- 0% 50% 

tionable inrush currents. You would 20 45 

have a capacity of 150 kva available 40 37 

for test purposes if the secondary 50 33 

connections are made into a single 60 30 

220-volt delta connection and the 80 15 

220-volt 3-phase general load does 100 0 
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- PHOTO-DIAGRAM OF HORIZONTAL GROSS SECTI 
SHOWS WIDE LATERAL LIGHT DISTRIBUTION 


This narrow shape produces the 
widest usable beam of any floodlight 


Revolutionary new‘‘Cat’s-Eye’”’ 
Floodlight* delivers widest 
horizontal beam plus 
controlled vertical distribution 


The 400-watt mercury floodlight at 
‘the left may well be one of the most 
important (and exciting) advances 
in outdoor lighting since the in- 
‘troduction of the mercury lamp. 
‘Though narrow, it produces the 
widest usable beam of any floodlight. 
Our engineers explain that this revo- 
‘lutionary design is simply the most 
efficient way to achieve an extremely 
wide lateral beam spread while 
maintaining a carefully controlled 
vertical distribution. 

Prior to the invention of the 
CAT’S-EYE, a light pattern of wide 
lateral and controlled vertical dis- 
tribution could be obtained only 
‘with a point source in combination 
with a Fresnel lens. This new Revere 
floodlight achieves such distribution 
with high utilization by means of a 
‘unique combination of elliptical and 


parabolic reflector contours. 


Beam spreads and efficiencies are 
given in the table below. Notice that 
efficiency figures are beam efficien- 
cies and that changes in the vertical 
distribution may be achieved with- 
out appreciably affecting the wide 
lateral distribution. 


400-Watt Horizontal Vertical Beam 


Mercury Beam Beam _ Effici- 
Lamp Spread Spread ency 
Clear 158° 39° 571% 
Phosphor- 
Coated 164° 80° 61% 


The controlled beam of the 
CAT’S-EYE puts more light where you 
want it and makes possible efficient, 
economical lighting of parking lots, 
sports areas, loading ramps, and 
building fronts. Now you can light 
wide areas with fewer floodlights and 
attain higher intensities than with 
conventional units. 


We expect that there may be ques- 
tions about the ability of so narrow 
a floodlight to produce such a wide 
beam. To answer these questions our 
representatives will welcome the op- 


FRONT VIEW of Revere cat’s-ryE illustrates slender, upright contour. 
‘Unique shape results from use of reflector with elliptical horizontal cross 
‘section that gives widest usable horizontal beam of any floodlight. SIDE VIEW 
shows parabolic contour of luminaire’s vertical cross section that produces 
_controlled vertical beam spread. REAR VIEW shows combination fitter-housing 
that encloses transformer for mercury lamp. Fitter without housing available 
for use with remote ballast. PHOTO -DIAGRAM of top view shows wide hori- 


“zontal light distribution. Outline drawing of Revere CAT’s-EYE 1s superimposed 


“on photograph of reflector’s horizontal cross section. (Note: Special light 
‘source is here surrounded by slotted shield to produce ray trace that repre- 
‘sents light flux in this laboratory demonstration.) Light control is achieved 
solely by the compound elliptical reflector. Special heat-resistant convex lens 


‘is contoured to prevent internal reflect 


ions and to provide maximum light 


‘transmission. Lens in its gasketed, hinged frame provides weathertight cover. 


. applied for. 


RVR-2-216 


portunity to supply photometric 
data and to arrange a demonstration 
that will let this remarkable lumi- 
naire speak for itself. 


The handsome CAT’S-EYE is inter- 


nally wired with no cords or wires _ | 


exposed to view. It is sturdy and 


weatherproof and is designed for : 


long, trouble-free service and easy 
installation. A degree-marked fitter 
and built-in sights assure accurate 


aiming. The narrow shape permits | 
compact mounting of the floodlights | 


in multiple installations, and acces- 


sories are available for pole-top, 


cross-arm, pipe, or wall mounting. 


A combination fitter-housing en- 
closes a choice of constant-wattage 
or reactor-type ballasts for common 
primary voltages. A fitter without — 
the housing and integral transformer 
is used with remote ballasts. 


Ask your Revere representative 
for more information on how you 
can widen your outdoor lighting 
horizons with the CAT’s-EYE, or send 
for your copy of Bulletin No. 100-49. 


OUTDOOR LIGHTING 


REVERE ELECTRIC MFG. CO; 


7420 Lehigh, Chicago 48 (Niles), Illinois 
TELEPHONES: Area Code 312, Niles 7-6060; 
Chicago, SPring 4-1200. TELEGRAMS: WUX Niles 
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IMPULSE CABLE FAULT 
LOCATING EQUIPMENT 


°° for locating faults on lead-covered cable 
installed in ducts—also on aerial and 
buried cable 


°*+has proved highly effective in utility 
and industrial service 


¢++transmitters provide d-c over- 
voltage test facility particularly 
suited to cables and other elec- 
trical apparatus in 
lower voltage classes 


25kv set with detector 


Three ratings available: 
25kv - 15kv - 5kv 


Each of the three models of Biddle Cable 
Fault Locators consists of a high voltage 
d-c impulse transmitter requiring only 
600va input power at 115v, 60cps supply 
voltage for plug-in operation. 


15kv or 5kv set 


They are complete tracer current outfits 
in which high current at high voltage is 
used to break down the fault for external 
identification by means of a pickup coil 
and detector. The transmitters combine 
high power output with lowenergy input and 
with comparatively small size and weight. 


Auxiliary equipment includes electro- 
magnetic and audio detectors. A high 
voltage bridge for fault locating and loop 
resistance measurements is also available. 


15kv and 5kv sets available 
with dolly for one-man 
operation 

For information on all Biddle Cable Fault Locating equipment write 
for Bulletin 65-ECM. 


JANES G. BIDDLE Co. 


Electrical Testing and Speed Measuring Instruments 
PLYMOUTH MEETING, PENNSYLVANIA e Area Code 215/MItchell 6-9200 
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The calculations for simultaneoug 
loading of a 50% voltage tap of 
the delta connected secondary of ¢ 
power transformer are very com 
plex. | 

You will note that with 50% load} 
ing on the 100% voltage tap, thé 
permissible load on the 50% voltage 
tap (220 volts) is only 33%. This 
is due to the excessive circulating 
currents in the transformer. 

The vector diagram of the secf 
ondary side is as follows: 


2) ip 


For a unity-power-factor 220-vol! 
Joad, the line currents will be it 
phase with the neutral voltage o: 
the small triangle rst. The line cur 
rents must divide into two equa 
parts so that these coil currents wi 
produce equal and opposite mmf il 
both parts of the secondary. Thi 
vector sum of these coil current} 
have the same magnitude and ar 
shown at points A, B and C. 


AC Circuit Switching 


QUESTION W41—As a rule, which 
is preferred for switching 60-cycli 
ac circuits—a switch mechanis 
for quick-make, quick-break; slo 

make, slow-break; or slow-make 
quick-break? I hear a lot of diffe 
ences of opinion on this subject.—| 


ANSWER TO W41—For switchin} 
most ac circuits, the quick-make a | 
quick-break mechanism is the Prd 
ferred type. Because it minimize 
ares, sparks and burning of con 
tacts, it will give a longer trouble 
free service. The slow-make ani 
break contact type switches aul 
usually less expensive, but migh| 
require more maintenance such af 
reconditioning or replacement 
contacts.—J.A. 


ANSWER TO W41—It isn’t alway | 
the type of make and break thal 
counts. Contact bounce also is i | 
portant too. While on larger load} 
quick-make, quick-break would k 
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ASTIC TAPE—Choose from eleven 
arent plastic electrical tapes in 
ch Brand’s handy dispenser—regu- 
in 44’ and 66’. Cold Weather tape 
0’ rolls . . . eight colors of vinyl in 
rolls. All tapes are 7 mils thick. 
, approved with average dielectric 
ngths of 9,000 volts/layer. 


Se 


FRICTION TAPE —Provides positive, 
low-cost protection under all weather 
conditions ... sticks tightly 
prevents mechanical wear. Often used 
over J-M Dutch Brand Rubber Tape to 
provide superior abrasion resistance. 
Available in two grades—standard and 
ASTM grades. 


RUBBER TAPE —F uses instantly wit 
out heat. Has dielectric strength 

18,000 volts/layer. Stretches to co 
form with irregular shapes...cushio 
corners and other projections... fil 
voids and low spots. J-M Dutch Brai 
Rubber Tape is easy to use in all ec 
matic conditions. It is noncorrosive. 


Wrap up the job first time ‘round 
with J-M Dutch Brand Tapes! 


Why take chances using several different brands 
of tape, when you can get everything you need 
from one source—your J-M Dutch Brand distrib- 
utor? Actually, Johns-Manville is the only company 
in the business that produces every major type of 
electrical and industrial tape. You can always be 
sure of unexcelled quality, too, because Johns- 


JOHNS -MANVILLE 


Manville “job-engineers” every tape to conform 
to your special wiring requirements. 

Get the story on the advantages of J-M Dutch 
Brand Tapes (and sealing compounds!) from your 
Dutch Brand Distributor. Or write Dutch Brand 
Division, Johns-Manville, Box 359, New York 16. 
In Canada: Port Credit, Ont. Cable: Johnmanvil. 


aU JOHNS-MANVILLE. 


COOL 
“FISHING” 


even in 
hot areas! 


JET APNE, 


NON-CONDUCTIVE 


Pat. Pend. 


MAKES METAL 
FISH TAPES 
OBSOLETE 


NOW — with RIGID ROPE — 
you can fish any type conduit 
safer, faster, for less cost! 


@® RIGID ROPE is safer because 
it’s non-conductive — all poly- 
ethylene, braided jacket over 
solid core. 


@ Flexible, easy to push, glides 
smoothly through conduit. 


@ Affords excellent grip, never 


ie aN § 
New Metal Non-conductive 


New Improved 


Core Eye Loop cuts. 
Connect wire at either end! ® Durable, long-lasting — can’t 


rust or mildew, won’t separate. 
(Cuipae length of polyethylene “Guide 


Sleeve” included, for use in feeding . Lightweight — 50 ft. lengths 
Jet Line RIGID ROPE into outlet weigh just 14 oz. Available in 
boxes.) *, 50’, and 100’ lengths! 


For complete information and prices, write your distributor or 


PRODUCTS, INC. 


305 Foster Ave., Charlotte 3, N. C. 


6765 
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' these ac snap switches have outp} 


generally preferred on 60-cyj 
switching, one must check the tj; 
of contacts. Slow-make is partilj 
larly risky where the circuit} 
closed across a short circuit, rest 
ing in more severe arcing and da 
age than quick-make contacts hi i 
ing minimum contact bounce. Sla 
make slow-break snap switches uij 
on up to 20-amp ac loads, howe 
have been very successful. In fa 
formed many of the poll 
quick-make, quick-break  (ac-q 
snap switches on 60-cycle q 
cuits. However, much of the s¥ 
cess of these ac snap switches} 
due to the type of contacts— 
cury, or silver-alloy butt contac 
In addition, ac snap switches hz 
a number of advantages over aci 
types as evidenced by referring} 
Section 380-15 (Rating of Sn 
Switches) in the 1962 NEC. Otk 
than the ac snap switches, howe 
I prefer the quick-make, quii 
break mechanism for switching i] 
cycle loads because they mini 
contact wear due to arcs. Anotk} 
consideration is double-break ct} 
tacts (as opposed to single-brey 
contacts), which provide better 
suppression by breaking contact] 
two points in each path of curr 
flow. This also provides cooler 
eration and extended contact life! 
Gs 


] 
| 


| 


i 


| 


i 
1 
' 
i 
i 
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———— 


Can You Answer | 
These QUESTIONS? | 


QUESTION C42—Several “ell 
tronic” full-range dimmer switch 
are now available in ratings up) 
800 watts for the control of 14 
volt incandescent lights. The 
switches are about the size of 
ordinary SP snap switch and 
quire the connection of only t 
wires as in the case of SP switche 
and in addition, they fit into stan 
ard device boxes. 

I would be interested in a typi¢ 
wiring diagram of the internal c 
cuiting for one of these switc 
plus a brief explanation of how t 
circuit works. So far my attemy 
to learn what is inside have be 
unsuccessful. I hope that one | 
your readers can satisfy my cul 
osity.—J.K. 


QUESTION D42—wWhat are t 
various means for thawing o 
frozen water lines. If a transfor 
were to be used, what type of tra 
former, rating and connectio 
would be required ?—J.B.K. 
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i FOLLOWING THE BOOK during 1962 
» NEC review at recent Western Section, 
, IAEIl convention in Chicago are: W. F. 
Morgan (left) chief electrical inspector, 
City of Tulsa; and Glenn Holmes, chief 
electrical inspector of Tulsa County, 
Tulsa, Okla. 


QUESTION E42—We have a 
couple of 3-phase lines (Y system) 
going out from a substation. Each 
line is fed through a circuit breaker 
and for protection there is an over- 
load relay for each phase. There is 
also a ground relay for each line. 


Single-phase disconnects 


Phase relays 


Ground relay 


Both lines 


Gnd, relay 
defeater switch eee? Tobias 


| When we have to take a breaker 

out for maintenance, the two lines 

are tied together some distance 
. from the station and one breaker 
removed. If single-phase discon- 
nects are used for tying the lines 
together, we are instructed to de- 
feat the ground relay for each 
breaker before closing the discon- 
nects. Is this necessary ?—H.G.R. 


QUESTION F42—When zig-zag 1S 
used is the relationship of one phase 
compared to another changed vec- 
torially ? 

What are the advantages of the 
zig-zag hook-up as compared to 


“From a drilled hole twice the diameter of another, four times the amount of material 
must be removed and four times as much energy is required to remove it.” A 14 x 20. 
machine screw anchor requires a 4” hole, 1” deep. The same size genuine RAWL- 


others when used for ground de- PLUG requires a 14” hole, 1” deep. You work four times harder to drill a hole for 

tector relays and equipment? Is the machine screw anchor than for the same size RAWLPLUG. In other words, you'll 

the zig-zag hook-up ever used in alae COL alld Eos in thé time it takes go ori ee holes ot machine 

: 2 ior anchors. save on labor. Save money, too, because the as- 

power transformers + eee sembly (anchors, screws, drill) costs ¥/, less than the same size machine screw 

_zag hook-up always considered an anchor. Full details on Rawiplugs are available in our 48-page pocket-sized “‘Hand- 
autotransformer? Does the z1g-2ag book of Masonry Anchoring.” Send for your free copy. 


hook-up save transformer capacity 
as compared to the same trans- 


former with a standard Se GAae sone Please send copy of ‘Handbook of Masonry Anchoring.” 
- delta hook-up? Does the zig-zag (R) 


hook-up increase the transformer 


impedance?—M.D. Fae cesar ere PG pen 
PLEASE SEND IN Pr Aestasite: Company, fan Ug Satay ae ere 
4 YOUR ANSWERS BY JANUARY 15 212 Petersville Rd., New Rochelle, N. Y. City ssceeereseeensseereereesssaeeeersanes 
: FOAL TAL EE IS JPET ea a [a SO cnt ala alacant BIE Bo . 
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blunderfull? | or one-derful? 


For stan dard 
rt systems orily 


ife can be beautifully uncomplicated with Sylvania’s new “Lifeline” fluorescent lamp 


yme fluorescent lamps are supposed to give more life—but in rapid 
art systems only. Some fluorescents are supposed to give more light 
but, instead, consume more wattage. A blunderfull situation! 
lvania gives you the most efficient combination of light and life. 
nd gives it to you in a quality fluorescent lamp that fits all systems. 
ou don’t have to waste time digging up birth certificates for the fix- 
res. You don’t have to make your life complicated by doubling 
yrmal inventory. 


nd that’s only the beginning! Sylvania “Lifeline” fluorescents use 
Ss power than any other standard fluorescent lamps, save you up 
3% on your electric costs. They are rated to give 20% longer life 
ian previous fluorescent lamps. They come in Sylvania’s exclusive 
addy-Pack—the container that makes group relamping faster, easier 


For both systems. 


| 
| 
| 


and far less costly because it’s almost as simple as switching raz? 


blades. And they’re backed, in writing, by the fairest guarantee* 
the lighting industry. 


Examined your Total Cost of Lighting lately? (That’s lamps pli 
power plus maintenance.) Sylvania makes it lowest of all. G 
the cost-cutting facts from your Sylvania man. Or write: Lighti 
Division, Sylvania Electric Products Inc., Dept. 15, 60 Boston si 
Salem, Massachusetts. 


*SYLVANIA GUARANTEES: “If at any time a Sylvania Fluorescent Lan 
fails in your opinion to provide better performance than any other bra 
fluorescent lamps, on the basis of uniformity of performance, uniform} 
of appearance, maintained brightness and life, it may be returned to t 
supplier for full refund of purchase price.” 


SYLVANIA 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS. “&) 


Code Forum 


Answered by: 


J. C. HEWITT, Chief Electrical Inspector, Department of Labor and Industries, State of Wash- 


ington, Olympia, Wash. 


; B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


READERS are invited to submit questions regarding the National Electrical Code and its practical applica- 
tion to this Department. Questions are answered by the consulting editor whose initials appear at the end 
of each item, The views and opinions expressed are, in each instance, those of the individual consultant 
replying and are not necessarily those of his employers, of this publication or of a Code-making committee 
or panel on which he may serve in an official capacity. 


Underground vs 
Direct Burial 


Q. 


The use of certain cables and 
conductors is recorded in 


_ several places in the code. In some 


places it is stated such cables and 
conductors may be used “under- 
ground,’ and in other places the 
wording “suitable for direct burial” 
ts used. Is there a difference in the 
cable or conductor, or is the lan- 
guage of the same meaning but re- 
corded by different code making 


panels ?—W.B.R. 


Certain cables and conduc- 

tors are suitable for under- 
ground use in raceways that would 
not be suitable for direct burial. 
This would be my answer to your 
question. However, in some in- 
stances your statement could be cor- 
rect as different code panels may 
have statements that are the same 
in meaning with some variation in 
the wording used. The safe thing 
to do is be sure that the material 
under consideration is approved for 
the intended purpose and is a listed 
material.—R.E.W. 


Service-Entrance 
Conductors 


What is the maximum dis- 
tance that service-entrance 
conductors (600 volts or less) can 
extend inside of a building to a 
service-entrance switch?—R.J.M. 


This is a question that is 
e not specifically answered by 


4 the NEC, that is, in terms of actual 


4 
we 


7 


measurement. As a result, various 
State and local ordinances usually 
specify maximum distances that 
service-entrance conductors can en- 
ter buildings. Reviewing a number 
of such ordinances makes it clear 
that opinions as to maximum dis- 


‘tance permitted vary considerably. 


As far as the NEC is concerned, 
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Paragraph 2380-70(b) states that 
the service disconnecting means 
shall be located at a readily access- 
ible point nearest to the entrance 
of the service conductors, either in- 
side or outside the building wall. 

Section 230-45 states the service 
conductors in conduit or duct placed 
under at least 2 in. of concrete be- 
neath a building, or buried in 2 in. 
of brick masonry, or in concrete 
within a wall, shall be considered 
outside the building. 

Section 2380-44 includes a recom- 
mendation that service-entrance 
conductors should not be run within 
the hollow spaces of frame build- 
ings unless provided with overcur- 
rent devices at their outer end. 

These three code provisions offer 
a guide to the installation of serv- 
ice-entrance conductors that must 
enter a building to supply a service 
switch located within a building. In 
most instances these service con- 
ductors have no overcurrent protec- 
tion between the utility supply and 
service overcurrent devices installed 
in the service switch. So it is quite 
logical that service conduits or 
cables extending into buildings be 
as short as is practical for the in- 
stallation in question. 

For over 20 years, the electrical 
codes for the State of Washington 
and the City of Seattle have stated 
that service-entrance conductors in- 
stalled in rigid metal conduit, EMT, 
or busways shall not extend more 
than 15 ft. inside a building. For 
SE cable, the maximum distance is 
limited to 18 in. with the bulk of 
the cable to be run exposed on the 
outside of wall. For both wiring 
methods (raceways and cables), 
these rules have worked out very 
well. However, it should be stressed 
that SE cable is not prohibited to 
be installed inside the walls of a 
building as far as the NEC is con- 
cerned. But it has been our opinion 
that SE cables installed in walls 
could be readily damaged by nails, 
and that is:our main reason for 


requiring such cables to be run ex- 


posed. 
For conduit services, we have had 


little difficulty in arranging the 
service equipment and service en- 
trances to conform with our 15-ft 
rule. 

On the other hand, this is a ques- 
tion that must be resolved by your 
local inspection authority because 
of so many varying opinions in all 
parts of the country. I only men- 
tioned our rules as an example to 
how such problems are solved on a 
local basis. I also know that some 
areas have stricter requirements 
for service-entrance conductors 
than we do.—J.C.H. 


Swimming Pools 
I would appreciate clarifica- 


Q. tion of the following ques- 
tions relative to the new Sections 
680-7 and 8 of the 1962 Code: 

1. In paragraph a, under Section 
680-7, does the requirement relative 
to pool reinforcing steel apply to 
the reinforcing bars completely en- 
cased in concrete in a normally 
poured, cast-in place swimming 
pool? : 

2. If so, what would be an ac- 
ceptable method of bonding the re- 
inforcing rods to each other? Would 
it be necessary to weld them? 
Would we be required to provide a 
continuous underlying mesh or 
would the steel wires used to hold 
them in place be satisfactory and 
merely a ground connection made 
at the several corners? 

3. As I interpret all of the re- 
quirements relative to grounding 
we would not be permitted to pro- 
vide any external grounding elec- 
trodes; but, the entire system would 
have to have a separate, independ- 
ent, continuous ground from all 
points back to the distribution panel 
ground. Is this correct?—H.J.C. 


First off I wish to state that 
I can only give my opinion 
relative to.the questions you have 
asked. Although I am now chairman 
of this particular code-making panel 
dealing with this Article, I did not 
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THE ACTUAL SIZE 
OF GENERAL ELECTRIC'S 
NEW G00 AMPERE 
CIRCUIT BREAKER! 


The J-600 line is the smallest molded case circuit breaker to be rated 
at 600 amperes, 600 volts. Measuring 814, in. w x 1014 in. h x 444g in. d, 
it’s even smaller than most other 400 ampere breakers. 


This is what this development means: The J-600 can be put into 
existing panelboards and enclosures; only minor design modifications 
are needed since the J-600 is the same size as General Electric’s 
previous J-400 circuit breaker. And with GH, you still need only four 
frame sizes to cover every need from 15 to 1200 amperes. 


The J-600 features ambient compensation up to 50°C, eliminating 
the need for complex derating. The magnetic trip is adjustable with 
+10 percent accuracy at all settings. Trip units are interchangeable. 
A complete selection of matching enclosures is available. 


Write for the full story on the new J-600 circuit breaker — now 
in stock—rated 125 to 600 amperes, 240, 480 and 600 volts. It’s fully 
tested and proved for your use. Circuit Protective Devices Dept., 


GENERAL @@ ELECTRIC 
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The K-1200 line is the first 1200 ampere, 600 volt molded case circuit breaker 
Measuring 81, in. w x 151% in. hx 5% in. d, it’s even smaller than all othe? 
1000 ampere breakers. | 

Think what this development means in power protection: the K-1200 car 
be put into existing panelboard and switchboard designs; only minor modifi 
cations are needed since the K-1200 is the same size as the previous highes 
rated breaker in the G-E line (with General Electric you still need only fou) 


mpere circuit breaker! 


SiS 


frame sizes to cover every need from 15 to 1200 amperes) . 


The K-1200 breaker features enclosure compensation up to 40°C. Trip units 
are interchangeable. A complete selection of matching enclosures is available. 


Write for the full story on the new K-1200 circuit breaker now-in-stock 
rated 125 to 1200 amperes, 240, 480 or 600 volts. It’s fully tested and proved 
for your use. Circuit Protective Devices Dept., Plainville, Conn. 


have the full benefit of discussing 
this Article with other panel mem- 
bers. I hope that this answer will 
elicit from these panel members 
further discussion and clarification. 

To question 1, I would say yes. 
Paragraph 680-7 (a) specifically re- 
fers to “. . . pool reinforcing 
SCC. a 

To question 2, and here there 
may be a difference of opinion, I 
would say that the rods should be 
welded at each point where they 
eross each other, or be tightly 
clamped with some approved type 
of clamp at these points. It does 
not seem to me that the usual tie 
wire connections would offer suffi- 
cient contact between the rods. 

As to question 3, I believe that 
the separate independent continu- 
ous grounding conductor would have 
to be installed.—B.Z.S. 


Neutral as 
Grounding Conductor 
The main service equipment 


Q. to a building is located in the 
basement. There are two sub-panels 
fed from the main service. One 
' panel is on the first floor and one is 
on the second floor. The feeder to 
each panel is non-metallic sheathed 
cable with three insulated con- 
ductors — two ungrounded, one 
grounded (neutral). There is a wa- 
ter line near each sub-panel that is 
accessible for grounding purposes. 
Will the code permit a grounding 
conductor from the neutral bus in 
the sub-panels to the water line?— 
J.M.W. 


A. No. Your question is an- 

swered in Section 250-23 
which states in part: “No connec- 
tion to a grounding electrode shall 
be made to the grounded circuit 
conductor on the load side of the 
sevrice disconnecting means, except 
as provided for in Seciion 250-24.” 
The latter pertains to two or more 
buildings supplied by a single serv- 
ice.—R.E.W. 


Overcurrent Protection 
Of Transformers 
An accompanying diagram 


Q. shows a primary distribu- 
tion we propose for an industrial 
plant in our avea. A question has 
been raised as to whether or not we 
must install a separate set of pri- 
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4800 -v 3-phase 
delta service 
ie val 5-kv 


fused pri. 
switch 


200a 


5-kv 
4/0 feeder 


mary fuses at each of the two load- 
center unit substations shown.— 


eACE. 
A In essence, you have a single 

* 4800-volt primary feeder, 
which supplies two 750-kva unit 
substations. The diagram indicates 
that you have provided a main 
fused switch for the secondary sec- 
tion of each substation, while omit- 
ting individual overcurrent protec- 
tion for each primary (incoming) 
section. The code rule involved here 
would be Paragraph 450-3 (b) 
which reads: “A transformer hav- 
ing an over-current device in the 
secondary connection, rated or set 
at not more than 250% of the rated 
secondary current of the trans- 
former or a transformer equipped 
with a coordinated thermal over- 
load protection by the manufac- 
turer, is not required to have an 
individual overcurrent device in the 
primary connection, provided the 


primary feeder overcurrent device 


is rated or set to open at a current 
value not more than six times the 
rated current of the transformer 
for transformers having not more 
than 6% impedance, and not more 
than four times rated current of 
the transtormer for transformers 
having more than six but not more 
than 10% impedance.” 

Applying this code rule, it fol- 
lows that rated secondary current 
of each 75)-kva transformer is 903 
amps (750,000/480 x 1.73). Since 
you show the use of a 1200-amp 
main secondary fuse, the size is 
well within the 250% rating per- 
mitted in Paragraph 450-3 (b). 

Similarly, the rated primary cur- 
rent of each 750-kva transformer 
is 90 amps (750,000/4800 x 1.73). 
With a single set of 200-amp pri- 
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3-phase eI | 

4800/480Y/277\ t 

750 -kva : 

transformer : 

etka oom 

| Main 600yv 
fused sw 

| !200a 


Non fused 
pri. SW 

(key interlocked 
with sec main ) 


Trans. 
Unit sub# | 


| Unit sub# 2 
| same as #| | 


mary fuses, it is apparent that ge 
rated primary current of each 
transformer (90 amps) has feeder 
overcurrent protection of 2.2 times 
the rated current (200/90). While; 
vou do not mention the impedance} 
of the transformers, it should be 
readily apparent that the primary 
feeder overcurrent protection at 
2.2 times the rated primary current 
of each transformer is considerably 
lower than the values mentioned 
in Paragraph 450-3 (b) for trans-_ 
former impedances of 10% or less. 

Checking your diagram further, 
the total primary current is 180 
amps (2 x 90), which indicates 
that the 200-amp fused service 
switch and the 4/0 feeder are of ‘ 
proper size. Based on the fore- 
going, it is my opinion that your | 
proposed installation is in compli- | 
ance with the National Electrical | 
Code, and individual primary over- 
current protection is not required | 
at each substation.—J.C.H. 


Providing Fire Stons 
In Vertical Conduit Runs 


Q In a recent installation our 
* company was notified by the | 
electrical inspector to close open 
ings around conduit runs in a shaft- 
way, where it had been necessary | 
to break away masonry construce | 
tion in order to add additional vace- | 
ways after the original plans and 
specifications had been made. 

As this was not an electrical 
matter, under what code section | 
could such an order be issued? J. S. 


| 


A In Section 

e stated: 
“Electrical installations shall be 

so made that the possible spread of. 


7] 


300-21, it is 


: 


NEW FROM 


THOMAS 
INDUSTRIES 


Elapsed time: 3 minutes 


From bare wire to full light in three minutes— 
that’s how fast you can install Benjamin Industrial 
Incandescent fixtures. The simplified design elim- 
inates half your work. So, you’re finished faster... 
and profit per job climbs. 


Time it yourself. There’s no special threading, no 
tricky wiring. Simply slide the reflector and lamp- 
holder into place; access to the extra large terminal 
screws is fast and easy. In fact, the whole operation 
takes less time than it does to tell about it. 


We’d like you to know more about the work-saving 
design of Benjamin fixtures. Your Benjamin Dis- 
tributor will be glad to give you complete details, or 
mail the coupon today for BulletinG... it explains 
everything clearly and quickly. 


Dept. EC-12, Benjamin Div., Thomas Industries Inc. 
207 East Broadway, Louisville 2, Kentucky 


SEND ME FREE MATERIAL ON BENJAMIN INCANDESCENT FIXTURES 
NAME. ee eee 
COMPANY 

ADDRESS 


CITY. ZONE___ STATE____ 


BB enjavenn 


Oivision 


THOMAS INDUSTRIES INC. 


207 E. Broadway, Louisville 2, Kentucky 
Benjamin « Moe Light « Star Light « Enchante 


“iw 


fire through fire-stopped partitions, 
hollow spaces, fire walls or fire par- 
titions, vertical shafts, ventilating 
or air conditioning ducts is re- 
duced to a minimum.” 

From your statement and ques- 
tion, I feel this would be the proper 
code rule in your particular case.— 
R. E. W. 


Slip-Ring Motor Circuits 
Q In wiring an overhead crane, 

* we have the problem of in- 
stalling conductors from the cab 
to collector wires for hoist and 
swing motors. The 440-volt motors 


. are wound-rotor types, which in- 
volve primary and secondary con- 


ductors. Is it permissible to install 


the primary and secondary conduc- 
tors of each motor in the same con- 
duit or must separate conduits be 
installed for each circuit?—H.D.W. 


The answer to this question 
e is found in Paragraph 300- 
3(a), which reads: “Conductors of 
light and power systems of 600 
volts or less may occupy the same 
enclosure, without regard to 
whether the individual circuits are 
ac or de, only where all conductors 
are insulated for the maximum volt- 
age of any conductor with the en- 
closure.” 

While this code rule does not 
spell out all the details, your par- 
ticular layout is virtually the same 
as the problem posed in Official In- 
terpretation No. 125, which reads: 
“QUESTION: Is it permissible to 
run primary and secondary wires 
of a slip-ring motor or motors, as 
applied to electric traveling cranes 
and hoists, in the same conduit? 
FINDING: Yes.” 

This interpretation was issued 
in 1939 regarding Section 3013 of 
the 19837 NEC. In my opinion, it 
would apply equally well to Section 
300-3 of the 1962 NEC.—J.C.H. 


Green Conductors 
in Appliances 


0 Under Section 210-5 of the 
* 1959 NEC the statement is 
made that “any conductor intended 
solely for grounding purposes shall 
be identified by a green color unless 
it be bare. Conductors having a 
green covering shall not be used for 
other than grounding purposes.” In 
repairing electrical appliances I find 
green colored conductors used for 
interior wiring where such conduc- 
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tors are not used for grounding. Is 
this a code violation by the manu- 
facturer, or are they allowed to use 
the green-colored conductor for 
such purposes ?—W.B.H. 


The 1962 edition of the code 
e carries a fineprint note in 
revised Section 210-5. The fine- 
print note is as follows: “The above 
is not intended to prohibit the use 
of green-colored internal wiring of 
equipment, except where such wir- 
ing serves as the lead wires to 
which the branch-circuit conductors 
attach.” Color coding of wires is 
certainly of importance to all con- 
cerned in the electrical industry. 
Therefore, any clarification of the 
rules that can be made should be 
made, and certainly in the repair 
and maintenance of all electrical 
equipment correct color coding 
should always be followed. As a 
result, the green-colored wires used 
in the appliances you have repaired, 
would be permissible provided that 
in no case will a green wire serve as 
a branch-circuit lead.—R.E.W. 


Individual Apartment 
Grounding 


Would you please help us 
settle a highly controversial 
subject relative to grounding ? 

We have a 20-apartment building 
and a separate 10-circuit panel is 
located in each apartment. We re- 
quire the equipment ground to be 
part of the three insulated conduc- 
tor (non-metallic) cable supplying 
each apartment from the main serv- 
ice and meter location in the base- 
ment. Most power companies in 
Ohio require the same; however, 
some allow the equipment to be 
grounded in the apartment to the 
cold water pipe. Which is correct? 


—A.J.H. 

A This question is of consider- 
* able interest. Seemingly the 

answer is about evenly divided be- 

tween the proponents of each plan. 

As for myself, I have designed 
installations using both methods 
and seemingly both seem to be safe. 
So far nothing has occurred. to in- 
dicate that either method has any 
inherent danger. 

I do, however, believe that the 
use of the separate grounding con- 
ductor should be encouraged. Water 
systems, even within buildings are 
now becoming less reliable as bond- 
ing systems for grounding conti- 
nuity. In your case the use of the 
4-wire cable having the fourth con- 


Pi 
ductor for use as the equipmert 
grounding conductor would cep 
tainly insure grounding continuit 
under all possible conditions. 

Overall I believe the use of t 
extra conductor in the individug 
apartment feeder is to be preferre¢ 
—B.Z:8. 


Cable Connectors 


Non-metallic sheathed cabbj 
is the method of wiring) 
Steel boxes are used in the wire 
system, Is it permissible to inse i 
more than one cable assembly a4 
each cable connector where used ij 
a single knockout?—G.W.H. | 


Paragraph 370-7(b) state} 
in part: “Where raceway of 
cable. is installed with metal outlel 
boxes or fittings, the raceway 
cable shall be secured to such boxed 
and fittings.” Under Paragrapy 
370-7(c), subject being ‘No 
Metallic Boxes,” it is stated in parti 
“If non-metallic sheathed cable i 
used, the cable assembly shall enteg 
the box through a knockout open 
ing.” In both instances the singula: 
is used, which denotes to me thaj 
the intent is that only one cable asi 
sembly be used through a knockou 
opening or connector. Therefor 
my answer is the code prohibits in 
serting more than one cable assem 
bly in the ordinary cable connecto: 
in a knockout. However, there ar’ 
several duplex cable . connectors 
which are UL listed to accomma} 
date two non-metallic sheathed cai 
bles in this single connector. 
R.E.W. 


NEC Official 

Interpretations 
Recently released by the Nationa’ 

Electrical Code Committee of thi 


National Fire Protection Associa 
tion are Interpretations Nos. 47 | 


474 and 475. 
The official text of the interpreta 
tion follows: 


INTERPRETATION NO. 473 


Statement: In the communit 
laundry room in a multi-famil} 
dwelling, there are two 4500-wati 
electric clothes dryers and fou} 
automatic clothes washing ma 
chines served through three-wir 
supply cords with attachment plug 
caps from a single feeder. 

Question: Is the 75% demanc 
factor mentioned in Section 220-4 


4 
s 
ns! 


= | 


4 to be applied to this load in 


etermining the size of feeder re- 
suired ? 

_ Answer: The clothes dryers and 
dothes washing machines are con- 


this installation and hence the 
‘feeder supplying them may be sized 
yn the basis of the 75% demand 
factor mentioned in Section 220-4 
ry). a 

Comment: The Interpretations 
Committee did not feel that the 
resent wording of Section 220-4 
(j) had contemplated the installa- 
tion conditions described. It was 
the opinion of the Committee that 
the derating of the conductors was 
improper, but that such derating 
was permitted by the present word- 
ing. 


INTERPRETATION NO. 474 
(Section 210-6) 


_ Statement: A_ baseball field 
located on city school property is 
‘illuminated with mercury vapor 
lighting supplied from the field’s 
‘own service equipment which is 
‘independent of all school buildings. 
‘The branch circuits supplying the 
lighting ballasts are derived from 
480-volt, 3- phase, ungrounded sup- 
‘ply each ballast being rated 460 
‘volts, single-phase, two-wire. The 
lighting fixtures are mounted not 
‘less than 55 ft above ground on un- 
stepped wooden poles such as are 
“commonly used on baseball fields. 
Question: Considering the text 
of Section 90-2, is it intended that 
‘the voltage limitation of Section 
210-6 (a) be applied to this 
installation? 
Answer: Yes. 


INTERPRETATION NO. 475 
(Section 250-57) 


_ Statement: The blower motor 
furnished as an integral part of a 
gas or oil-fired heating unit em- 
ploys a resilient mounting of the 
motor for noise suppression. The 
‘motor frame is grounded through 
the use of a small brass strap to 
a motor base secured by machine 
screws to the blower and motor 
framework, which in turn is 
grounded through the point of con- 
“nection of the branch circuit wir- 
ing. The entire heating unit has 
~pbeen tested and listed by a nation- 
ally recognized testing laboratory. 
Question: Is it intended that the 
requirement for grounding of the 
motor frame be met only by com- 
pliance with the provisions stipu- 
lated in Section 950-57 (b) 1 or 
Section 250-57 (b) 2? 
© Answer: No. 
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Lighting Mews Gentle 


* 
OREGON SHAKESPEAREAN 
FESTIVAL ..~* 


* 


r Rapidly changing scenes, on the multi- 
stage Elizabethan theatre of America’s 

ion oldest Shakespearean festival, demand 
| exteme flexibility and “repeatability” in 
6t@ GL lighting control. To achieve this for the 
n pie Festival’s nightly rotating productions, 
Theatre Designer Richard Hay and Light- 

by ing Consultant George Howard chose an 
80-dimmer, 20 sub-scene SCR® system. 


You can solve both 
your special or your 
general lighting prob- 
lems in less time by 
calling on Kliegl tech- 
nical assistance. No 
matter how large or . 
small or how complex, Meg) 3° Pie ee er ut one 
your project gains tae ee eee ered control 
benefit of more than 

three generations of experience in lighting and control 
design. Your recommendations are based on thousands 
of lighting equipment installations developed for hun- 
dreds of leading architects, designers and engineers. 


Our lighting advisors will be pleased to assist in the plan- 
ning of any installation, using standard or special units to 
meet your requirements, Full details on request. 


LIEGL BROS. 


Originators and Manufacturers of Klieglights 
321 W. 50th STREET, NEW YORK 19, N.Y. 
Phone: Area Code 212, COlumbus 5-0130 
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This mark tells you a product is made of modern, dependable Steel. 


If you want a conduit system that will be versatile, permanent, easy to rewire and safe, specify rigid steel conduit. You 

will save money at the start, and you will keep on saving, for rigid steel conduit will outlast the useful life of the building. 

Here are some of the advantages of rigid steel conduit: 1. Strength—Resistant to physical damage. 2. Easy to expand and 

rewire—because of its smooth interior surface. 3. Reduces fire hazards and work stoppages due to conduit damage. | 

4. Compatible with all building materials. 5. Quick, easy installation—easy to bend, cut and thread. | 
You can install rigid steel conduit indoors or outdoors, in dry or wet locations, exposed or concealed, in any hazardous 

location and under all types of atmospheric conditions. You can bury rigid steel conduit, or run it through or along con- 

crete without organic covering. In addition, rigid steel conduit offers additional safety because it gives a grounded metallic 


system, so induced currents are drained off without danger. For strength, safety and long life, specify rigid steel conduit. 
USS and NATIONAL are registered trademarks 


America’s leading steel pipe manufacturer supplying America’s foremost conduit manufacturers. 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Exoort Comnany Naw York 


: uthern Section 
AEI Meeting 


The Southern Section of the 
iternational Association of Elec- 
‘ical Inspectors held its 34th an- 
ual meeting at the Dinkler-Tut- 
fjler Hotel, Birmingham, Ala., 
ctober 14 through 17. Most of 
ye 4-day program was devoted to 
vely code sessions concerning lat- 
3t code revisions and current 
roblems of electrical inspection 
uthorities. Manufacturers pro- 
ided display booths and distrib- 
ted technical literature for new 
lectrical equipment and wiring 
echniques. 

| At the meeting, C. L. Fogelgren, 
uynnhaven, Va., was elected presi- 
lent of the IAEI Southern Section 
‘or 1963, succeeding S. W. Thomas, 
Shreveport, La. Other newly elected 
Mficers included R. L. Payne, 
Dallas, Texas, first vice president; 
Richard Canfield, Miami, Fla., 
econd vice president; A. M. Miller, 
Richmond, Va., secretary-treas- 
irer; and M. L. Young, Fairfax 
Ja., assistant secretary-treasurer. 
' Addresses by E. E. Carlton, 1962 
AEI international president and 
ou La Fehr, IAEI managing di- 
rector, were the same as reported 
t the four earlier 1962 IAEI 
ection meetings. 

_E. F. Cogan, IAEI international 
secretary-treasurer reported a 
ealthy growth in total member- 
ships to the association is antici- 
pated for the next several years. 
With the addition of new managing 
director, Lou La Fehr, to the inter- 
national staff, Cogan felt that the 
services to the members will be 
vastly improved—and that closer 
relationships with other industry 
groups will result. 


HOUSTON, TEXAS DELEGATES to the 
34th annual Southern Section IAEI con- 
‘yention held in Birmingham, Ala., were 
(L-R) W. H. Foster, electrical inspector, 
'M. S. Parmley, chief electrical inspector, 
‘and J. E. Leonard, electrical inspector. 


a 


\AEI 


SLAYTON W. THOMAS, 
Southern Section president (L) and P. 
Nelson Bryant, city electrician of Birm- 
ingham, Ala., discuss some of the inter- 
esting highlights at the 34th annual 
meeting of the Southern Section IAEI 
held in Birmingham, Ala. 


1962 


H. B. Whitaker, chairman of the 
correlating committee of the NFPA 
National Electrical Code Commit- 
tee, gave a talk on “Code-Making 
Panel Activities” in which he dis- 
cussed how the 17 code panels and 
several special technical subcom- 
mittees are organized and operated. 
Whitaker pointed out that with the 
ever-increasing complexities in the 
electrical industry the need for 
special technical subcommittees to 
assist the work of code panels is 
apparent. At the present time, 
some of the more important techni- 
cal groups conducting detailed 
studies include committees for 
“Swimming Pools”; “Part-Winding 
Motors”; “Farm Wiring”; “Under- 
ground Installations”; “Overcur- 
rent Protection For High-Capacity 
Networks”; and “Overcurrent Pro- 
tection and Derating.” Whitaker 
also called on all industry people to 
take more interest in code matters, 
and stated that any individual, who 
properly submits a proposal for a 
code change, will receive the same 
careful consideration of his pro- 
posal as those code changes recom- 
mended by organized electrical 
groups and associations. He added 
that code revision proposals most 
likely to gain the endorsement of 
code-making panels are those which 
specifically and clearly state what 
code rule should be changed, the 
reasons why, and how the proposed 
change should read. 

O. A. Cavanaugh, service engi- 
neer for Underwriters’ Laborator- 
ies,, Chicago, Ill., gave an interest- 
ing talk on “Seals For Hazardous 
Locations and Significance of UL 
Listings.” He covered the NEC 
rules pertinent to sealing fittings 
and equipment used in hazardous 
locations. The talk was supple- 
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In the News 


mented by slides which showed pic- 
tures of actual field installations 
with proper sealing fittings. Cava- 
naugh also explained the purpose of 
sealing fittings and the major con- 
struction features of equipment 
listed by UL for use in various 
classes and divisions of hazardous 
locations. 

The code sessions, which pro- 
vided the greatest share of each 
day’s activities, drew a large and 
attentive audience. Organizational 
procedures for the code sessions at 
this meeting constitute an example 
that other groups could follow to 
assure the full benefits of detailed 
code discussions. Well in advance 
of each annual meeting, members 
are alerted to submit questions to 
the section secretary. After a 
closing date, the questions are 
forwarded to a code-clearing com- 
mittee, who edit the questions. 
Then the questions are placed in 
numerical order and mimeographed. 
At the section meeting each regis- 
tered delegate receives a set of the 
questions for his use during and 
after the meeting. The code panel 
consists of nationally recognized 
authorities on the NEC. Each 
panel member is assigned a certain 
number of questions in advance of 
the meeting. This allows the panel 
member to study the questions care- 
fully, which results in a definitive 
and usually accurate answer. AS 
each question is answered at the 
formal code sessions, the delegates 
can write the stated answers, to- 
gether with major points of discus- 
sions, on the question sheets. This 
then becomes a permanent refer- 
ence, which can be used by each 
delegate when he returns home. At 
this meeting 105 listed code ques- 
tions were answered with a lively 
debate following a number of con- 


HEADING VIRGINIA DELEGATION to 
the 1962 Southern Section IAEI con- 
vention in Birmingham, Ala., were elec- 
trical inspectors (L-R) J. Robert Talia- 
ferro, Roanoke City; E. L. Brindel, Roan- 
oke; and V. W. Rose, Suffolk. 
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3-PHASE POWER 


from 


SINGLE PHASE 


with 


Gdd-A-Phase 
POWER CONVERTER 


HOME 
AIR CONDITIONING 
AND WORKSHOPS 
No three phase wiring 
necessary. The 
Add-A-Phase opens 
the air conditioning 
market to you. 


INDUSTRY 


Location may make ; 
three phase wiring ¢ 
prohibitive. The Add-A- § 
Phase permits use of } 
3-Phase equipment | 
without 3-Phase wiring 


FARMS... 
IRRIGATION 
Inaccessable locations 
dictate an Add-A-Phase. 
Modern “automated” 
farm may require 
multiple Add-A-Phase 
installations. 


WATER WORKS 
.. SEWAGE 


Rural expansion assures | 
a growing market for 5 
the Add-A-Phase. No | - 

loss of workpower & 
with the Add-A-Phase 


OIL FIELDS 


Years of constant 
oil field pumping 
proves durability of 
Add-A-Phase without 
maintenance calls. 


Qdd-A-Phase 
POWER CONVERTER 
100% rated load 
Unity Power Factor 
Balanced Currents 

No Joss of Work Power 


i a | 


| ADD-A-PHASE Dept. ECM-12 
Div. System Analyzer Corp., Nokomis, Illinois 


| Gentlemen: Please send, without obligation, com- 
plete details on your ADD-A-PHASE Power Converter, 


| Name ithese 
] Company. 


Address. 


| Chey per ee Es a eee 1 Fone 
| State. 


SEE FOR YOURSELF . 

includes many case histories, of ofthe 
success of the Add-A-Phase 
years of trouble free use. IF Y You 
HAVE A SPECIFIC ELECTRIC POWER | 
PROBLEM. GIV THE. DETAILS | 
FOR RECOMMENDATI ION. 
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troversial code subjects. In addi- 
tion, a few minutes were reserved 
toward the end of each code session 
so that questions from the floor 
could be directed to the panel 
members. As evidenced at this con- 
vention, thorough discussions of 
the code bring to light needed im- 
provements in code wording, be- 
cause a number of motions were 
passed to recommend code changes 
for inclusion in the 1965 edition 
of the NEC. Frank Camus, 
Shreveport, La., and George Flach, 
New Orleans, La., alternated as 
code panel moderators. Experts 
serving on the code panel were 
T. P, Braneh, E. F. Gogan,. 0: K. 
Coleman, L. S. Inskip, R. L. Lloyd, 
B. H. Martin, B. Z. Segall, E. C. 
Soares, Frank Stetka, K. P. Stiner, 
H. H. Watson, H. B. Whitaker and 
C. T. Jones. 

Approximately 400 delegates and 
guests attended the convention. 
The 1963 annual meeting will be 
held in Norfolk, Va. 


Code Revision Debated 
By Western Inspectors 


To insure public safety, obtain 
uniform interpretation and reflect 
majority interests of a many-sided 
industry, the National Electrical 
Code must of necessity be subjected 
to frequent review, updating and 
revision. This contention was 
voiced by IAEI President E. E. 
Carlton at Olympia, Wash., Septem- 
ber 24-26, and at Hoberg’s Resort, 
Calif., October 1-4, when North- 
western and Southwestern electri- 
cal inspectors convened at annual 
sectional meetings. Collectively, 
these two meetings were attended 
by over 500 inspectors and inter- 
ested guests, who devoted a total of 
23 hours to reviews of code changes 
and interpretations. 

In addressing both gatherings, 
President Carlton pointed out that 
code changes are essential in order 
to reflect advances in products, 
technical knowledge and field ex- 
perience; then he reviewed pro- 
cedures for code changes. 

Another speaker on both programs 

was the National Fire Protection 
Association’s Electrical Field Engi- 
neer, Frank Stetka, from Laurel, 
Md., who recommended coincident 
study and correlation of UL list- 
ings, NFPA pamphlets, the NE 
Code and local ordinances and 
orders to eliminate contradictions, 
debatable interpretations, confus- 
ing overlapping recommendations 
and serious gaps in coverage. 
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just-published 1962 NEC were ¢ 
major interest to all attending 
spectors, these revisions an 
amendments were extensively dig 
cussed by panels at both meetings 
Serving on panels at both mee? 
ings were Stetka; Baron Whitakep 
vice president and chief electricg 
engineer for Underwriters Laborg 
tories, New York City, and chaij| 
man of the Code Correlating Com} 
also Kent P. Stiner, Detroit, chaiy| 
man of Panel 1, responsible fo 
Articles 100-110 in the NEC. Thij 
trio was joined at Olympia by LAH} 
President Carlton; Henry H. Wat 
son, Bridgeport, Conn., chairmay 
Code Panel 2; plus Roger # 
Niedermeyer, Portland, Ore. \ 
Hoberg’s the trio was augmente} 
by Lou LaFehr; Arthur C. Veijj 
chief electrical inspector, 
Angeles, and Chairman of Cod 
Panel 8; also Eustace C. Soares 
Jersey City, N. J. 
During Southwestern Code dis) 
cussions, 25 changes and clarifica) 
tions were proposed for considera} 
tion of various code-making panels 
However, after critical deliberatio 
this number of recommendatio 
was reduced to eight. These pra 
posals related to (1) demand facto: 
of clothes dryers in combinatiog 
with other appliances, Sec. 220-4) 
(2) clarification of definitions co | 
cerning roof pitch, Sec. 230-24a) 
(3) permanent marking of ampe 
ratings on non-tamperable circu 
breakers, Sec. 240-25f; (4) ground 
ing conductors provided in armore: 
cables or flexible conduit when use4 
with attachment plugs, Sec. 25 Of 
59a; (5) rewording of note of ex 
ception under Sec. 250-59b; (6) 
providing bonding jumpers to i i 
sure continuity at grounding-typ 


ing the definition of voltage fro 7 
root-mean-square to effective, Ar ; 
100, and (8) specification of elec 
trical and physical characteristic 


At Olympia, the program alet 
included a discussion on Aluminur 
Conductors Under Various Condi 
tions, by Tom Pope, Kaiser Alum 
& Chem. Co., and a review o 
NEMA by Richard Shaul of NE 

Included on the Southwesteri| 
program was an address on You 
Atomic Powered Future, by Ha 
Stroube, Pacific Gas & Elec. Co.; 4 
panel discussion on Safety Order: 
by E. E. Carlton, assisted by Califi 
State Inspectors’ Tom Hughe 
Harold Holmes, Colin Watt, E. V, 
Muller and G. R. Stanley; also a 
extensive report, submitted b 
Muller, concerning electrical fire 
and injuries. 


—. 


New Officers. Elected 


In the election of new officers for 
1963, the Northwestern Section 
Manimously approved Loran M. 
thristensen of Salt Lake City for 
yresident; Mark H. Lundy as first 
rice president; R. M. Countryman 
4S second vice president, and 
illiam L. Gaffney as the re-elected 
secretary-treasurer. 

Northwestern Executive Commit- 
fee members for the coming year 
ill be James S. Backenstos, J. Hyde 
Stayner, Beverly A. Travis, George 
Phillips, Leonard Prince, James 
Wood and J. E. Verheek. North- 
western representatives on the 
{AEI Executive Council will include 
Cliff Atkins and H. S. Morr, with 
Chris Klawa, Ed Tubbs and Mark 
Lundy as alternates. 

' Elected to lead the Southwestern 
Section for 1963 were Paul Davi- 
Son, president; Walter F. Reed, 
first vice president; Delbert H. 
Hansen, second vice president; 
‘Charles Metzger, third vice presi- 
dent, with Charles R. Pierce rotat- 
ing from retiring president to in- 
coming secretary-treasurer. 

' The Southwestern Executive 
Committee will include C. H. 
‘Byland of Arizona; C. H. McAllis- 
ter of Hawaii; Ralph J. Bisset of 
Nevada; Robert Thompson of New 
‘Mexico; plus George W. Hayden, 
W. Creighton Schwan, Glen S. 
Spears and E. V. Muller of Cali- 
‘fornia. Associate members will 
‘include N. S. Beyer, William A. Cyr 
‘and H. G. Ufer. Southwestern 
‘representatives on the IAEI Execu- 
‘tive Council will be Walter Reed 
‘and Arthur Veit, with Larry O. 
Trim and Arthur P. Vesco as 
alternates. — 

- It was announced that sectional 
‘meetings in 1963 would be held 
jin September at Salt Lake 
City (Northwestern) and Tucson 
(Southwestern) . 


Move NFPA 

Electrical Field 
Service Office 

- The National Fire Protection 
‘Association has announced that its 
Electrical Field Service office has 
been moved from Chicago, Illinois 
to Laurel, Md. Frank Stetka, NFPA 
Electrical Field Service Specialist, 
is now headquartered at the new 


Jocation. 
All mail communications should 


‘be addressed to P. O. Box Bay 
‘Laurel, Md. 
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BI-LINE FROM 


BLAGK 


Set Screw 


Condult 
Box Nipples 


Compression 
EMT Fittings 


Non-metalic 
Cable Connectors 


Aluminum Pull-corner Offset 
Entrance Ells Elbows Connectors 


Economy electrical fittings pressure cast 
from ZAMAC “3 


cast method. And to assure you of 
traditional Blackhawk quality, all fit- 
tings are pressure cast from durable 
Zamac No. 3. Lower prices, and a 
complete line to choose from...good 


reasons for buying the 
lackhawik 
5 cz eaeaiines 


EMT Fittings 


Here’s a complete new, 66 unit eco- 
nomy line of electrical fittings from 
Blackhawk... all at the lowest prices 
in Blackhawk’s history. These new 
low prices are the result of pressure 
casting ... an economical production 
process far superior to the old die- 


BLACKHAWK INDUSTRIES 


DUBUQUE, IOWA 
Where the new ideas come from 


Bi-Line from Blackhawk. 


Blackhawk 
Industries 


MYLAR* INSULATION... 
just one reason why the WIDE-LITE ' 


mercury vapor lamp ballast 
can be guaranteed for 


YEARS 
instead of only one! 


Far better resistance to heat due to 
overvoltage, excessive harmonics and 
high surrounding temperatures—that's 
the big advantage Mylar insulation in 
the transformer gives Wide-Lite bal- 
lasts. Other features that help make 
our exclusive three-year guarantee 
possible: Special potting compound on 
both indoor and outdoor models. . . 
rust-free aluminum containers 

high temperature insulation magnet 
wire. Write for more facts! 


WIDE-LITE CORPORATION 


4114 Guif Freeway * Houston, Texas 
In Canada; Wakefield Lighting Limited 


*Du Pont trademark for 
its polyester film 
{Trademark of 


e LLAST 
peeotcleels BALLASTS Wide-Lite Corporation 


INDOOR LUMINAIRES 
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SAFE! 


No sparks in explosive 
atmospheres with 


BERYLCO 
SAFETY TOOLS 


When maintenance personnel 
are equipped with BERYLCO 
safety tools, there can be 
no spark/explosion risk to 
crew or plant. 


Should one accidentally drop a tool 
where there are volatile liquids, 
gases or even dust—there will be 
no spark that can initiate combus- 
tion. BERYLCO beryllium copper 
tools are non-magnetic and non- 
corrosive too. Yet, they do the 
same jobs as common steel tools 
with little or no increase in size. 
And long tool life with safety ad- 
vantage gives you economy and 
security unmatched by any other 
tool material. There are over 100 
types of BERYLCO safety tools 
ranging from common shovels and 
picks to miniature socket sets and 
pliers. Be safe—write for a com- 
plete catalog today. 


THE 
BERYLLIUM 
CORPORATION 
READING, PA. 
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Highlights of 1962 
IES National Conference 


The Illuminating Engineering 
Society’s 1962 National Technical 
Conference was held in Dallas, 
Texas, in September. The North 
Texas Section of IES, with the co- 
operation of the Southwestern Re- 
gion, hosted the nearly 900 IES 
members and guests who registered 
for the five-day conference, in true 
Texas style. Members and guests 
were in attendance from the U.S., 
Canada, Mexico, and several for- 
eign countries. 

Activities for this annual affair 
included the presentation of 48 
technical papers in ten technical 
sessions, an opening session, a 
school lighting symposium, residen- 
tial lighting forum luncheon and 
application session, a presentation 
of the always popular lighting prog- 
ress report, final runoff of the IES 
Applied Lighting Competition, pres- 
entation of the IES Medal Award, 
the President’s reception and ban- 
quet, and various entertainment 
features, highlighted by a western 
party and championship rodeo. 

The opening session was devoted 
to the usual national officers’ re- 
ports, presentation of the IES 
Medal Award, and introduction of 
the 1962 Fellows. President James 
R. Chambers, Appleton Electric Co., 
urged IES to expand its activities 
in the research field, so that the hu- 
man eye may see easier, quicker and 
better. “Creativity is one of the 
highly desirable functions of re- 
search,” Mr. Chambers said, and 
pointed out that “nothing is more 
important in a profession than the 
well-selected objectives constituting 
a research program.” 

Incoming President G. Franklin 
Dean, Toronto Hydro-Electric Sys- 
tem, Canada, dealt largely with re- 
ports on technical committees’ ac- 
tivities, which he headed the past 
year as First Vice President. 

Charles L. Amick, Day-Brite 
Lighting, Inc., as the Society’s Gen- 
eral Secretary over the past vear, 
reported on membership growth, 
and activities of the Society. 

Dr. Samuel G. Hibben, IES past- 
president, and former direetor of 
Applied Lighting for Westinghouse 
Lamp Division, was presented the 
IES Gold Medal Award. In naming 
Dr. Hibben as the 1962 medalist, he 
was cited as a man whose profes- 
sional career is marked by half a 
century of pioneering achieve- 
ments, many of which were named 
in his citation. 

In the ten technical sessions, one 


session was devoted to street light 
ing, one session to ballasts, two seg¢ 
sions to photometry and research 
two sessions to light sources, an 
four sessions to lighting applicag 
tion. While space will not permit 
detailed summary of this 48-papef| 
technical program here, suffice it th 
say that in addition to major ne 
developments in light sources ang 
equipments, the program also co \ 
ered newest developments in light} 

{ 


ing, and many new lighting tec 
niques, using recently developed 
light sources, plus new. ways oF 
combining lighting, heating and aijj 
conditioning, and latest studies oj] 
street lighting methods. 

In the special Symposium 03) 
School Lighting, three nationall}) 
1h 


known authorities (an architect, 
school administrator, and a schoa 
lighting specialist) discussed th 
Society’s new American Standars 
Guide for School Lighting, whic 
has only recently been published 
These panelists, all members of thal 
joint Task Committee responsiblf} 
for the Guide, were: architect} 
Henry L. Wright, president of ths 
American Institute of Architectj 
(Kistner, Wright and Wright, Lo) 
Angeles); school administrato! +| 
John M. Chorlton (Board of Educa} 
tion, Toronto, Canada); and ill | 
minating engineer specializing i} 
school lighting, Charles D. Gibsor 
(Dept. of Education, Sacramento 
Calif): a 

Another feature of the confe 
ence which evoked considerable inj 
terest was a presentation on “Soy 
et Lumiere” on special invitation o: 
the Society. C. William J. vai 
Lummel of the Phillips Companyy 
Paris, discussed the “Sound an@ 
Light” spectaculars which hav 
been installed at many of the his} 
torical shrines in Europe and, dur} 
ing 1962, at Independence Hall it} 
Philadelphia (El. C. & M., Septe 
ber, 1962). 

Residential lighting was dis¥ 
cussed by the Residential Lightin 
Forum at a luncheon and at a ses 
sion which followed. G. Earl Watt 
Philadelphia Electric Co., discussed 
“Residential Lighting Techniques’’| 
Domina E. Spencer, University 03 
Connecticut, described “Uses 03 
Aperture Lamps in Home Light} 
ing”; and John R. Watson, lighting 
consultant of Dallas, covere 
“Landscape Illumination for Night} 
time Enchantment.” 

In the Applied Lighting Compe 
tition, there were 12 contestants it 
each of the contest’s two classificah 
tions—Class I, Residential, anc 
Class II, Commercial/Industria 
These contestants were all first 


{) 


place winners in the contests held 
, at the Regional conferences earlier 
this year. 

First prize winners at the Dallas 
conference, and the titles of their 
entries were as follows: Residential 
_—Dorothy Downer, Detroit Edison 
Co., Ann Arbor, Mich., “Living 
With Architectural Lighting’; 
| Commercial/Industrial—Sylvan  R. 
» Schemitz, C. S. Mersick Electric 
Supply, West New Haven, Conn., 
“Synagogue Lighting for the Con- 
_ gregation B’nai Jacob.” 

Other prize winners were: Resi- 
dential—2nd prize, Albert A. Fox, 
A. A. Fox Agency, Washington, 
D. C.; 3rd prize, R. A. Cope, con- 

| sultant, Jackson, Miss.; and 4th 
prize, Gordi Moore, Fred Moore 
, Electrical Service, Burnaby, B. C., 
| Canada. Commercial/Industrial— 
J 
| 
J 


2nd prize, Robert W. Frank, Wake- 

field Lighting, London, Ont., 

Canada; 3rd prize, Fred L. Lantz, 

Giffels & Vallet, Inc., Detroit, 

Mich.; and 4th prize, Carl J. Long, 
- consulting engineer, Pittsburgh. 
The annual Lighting Progress 
- Report was presented as a special 
. conference highlight. It covered 
_ developments in the art of lighting 
_ throughout the world, including the 
- showing of lighting equipment for 
- home, office and school, and such 

spectacular items as: 1) a 6-ft dia 

floodlight containing four 1000-watt 

mercury lamps; 2) new light 
- sources ranging from soft decora- 
_ tor colors used to beautify the home 
. to lamps so powerful that they are 
used to simulate the glare of the 
sun in outer space; 3) a spotlight 
which, because of a newly devel- 
oped interference reflector, can 
light objects to high intensity with- 
out an objectionable heating effect; 
and 4) newly developed portable 
lights for the movie and television 
industry. 

The Progress Report was staged 
and presented by H. A. Williams, 
Rohm & Haas Co., Philadelphia, 
and A. R. Jaeger, Corning Glass 
Works, Corning, N. Y., chairman 
and vice chairman, respectively, of 
Lighting Progress Committee. 

The election of G. Franklin Dean, 
supervisor of lighting service at 
Toronto Hydro-Electric System, 
- Toronto, Ont., Canada, as President 

of IES for 1962-63 was announced. 

Other national officers whose 
elections were announced are: Vice 

President—Charles L. Amick, Day- 
_ Brite Lighting Inc., St. Louis; Gen- 

eral Secretary—William P. Lowell, 

Jr., Sylvania Lighting Products 

Inc., Salem, Mass.; Treaswrer— 

Arthur C. Barr, Lamp Division, 

General Electric Co., Cleveland. 


SS 
OY 
CARY? 


... We are ina sense, if you consider 
that we made the first conduit 
bender in the country. And we only 
modified it when it better served the 
user. Quality never went out the 
window. We think it is still the most 
rugged, dependable bender available 
and dollar for dollar, the best buy 
because it’s built to last and take the 
abuse of construction work. 


NO. 5100 for 4", 4%" & 1” 
Rigid Conduit or Pipe 
NO. 5300 for 4", %" & 1” 
Thinwall Conduit (EMT) 


Test operate a Lidseen Bender today ... you'll be glad you did. 


LIDSEE 


OF NORTH CAROLINA, INC. 
1000 FIRST ST., HAYESVILLE, NORTH CAROLINA 


NEW EVEREADY 


DIAMOND CORE BITS WITH 
BUILT-IN ADAPTORS 


Made with Finest 
Natural Whole 
Diamonds 


NEW EVEREADY. 


PRECISION ENGINEERED 


CORE DRILLS 


A model 
for every drilling 
application 
JUST CHECK 
THESE 
FEATURES 


Cal 2-speed super, or 
2-speed heavy- 
duty power unit 


Now Eveready combines the bit 
and the adaptor to guarantee pre- 


M Full 360°, any 
angle drilling 


cision line-up . . . eliminate core bit 


increase diamond life 


“VUNOUL ele 
and drilling footage. 


(YJ Dual-column 
design 


Cut your “drill bill” with Eveready 
Drills and Bits by the makers of 
Eveready... 


[M Thermal motor protector 


[1 Horizontal and vertical bracing 


POWER... SPEED . . . PRODUCTION BRIKSAWS ¢ CONCRETE SAWS» BLADES 


Several Choice Areas Available for Distributorships 


EVEREADY BRIKSAW COMPANY 


1104 UNION AVENUE @ KANSAS CITY, MO. 


EB187 


AEADY.CUT 
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PORCELAIN 
ENAMELED 
REFLECTORS 


ALUMINUM 
HIGH BAY 
REFLECTORS 


MERCURY 
VAPOR 
LUMINAIRES 


RECESSED 
GYM 
FIXTURE 


VAPOR-PROOF 
SHOWER ROOM 
FIXTURES 


FLOODLIGHTS 
ALUMINUM 
ALZAK 
REFLECTOR 


FLOODLIGHT 
PORCELAIN 
ENAMELED 


HOSPITAL 
ROOM-BED 
FIXTURE 


SEND FOR CATALOG TODAY 


MULT 
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SAFETY-MINDED contractor E. A. Lehn 
(left), new chairman of the electrical sec- 
tion, Minnesota Safety Council, receives 
congratulations from Harry W. Kane, 
manager of the. Minnesota Electrical 
Association, Inc., Minneapolis. 


Lehn Heads Minnesota 
Electrical Safety Group 


Electrical contractor Elroy A. 
Lehn, Anoka, Minn., is the new 
chairman of the electrical section 
of the Minnesota Safety Council. 
He was elected at a recent meeting 
of the group in Duluth. 

Long active in the electrical 
safety field, Lehn was vice chair- 
man of the Council’s electrical sec- 
tion; is an associate member of the 
International Association of Elec- 
trical Inspectors; works closely 
with the state safety director for 
the Electric Cooperatives in Minne- 
sota; is active in the training 
courses of Anoka’s volunteer fire 
department. 

A former president and director 
of the Minnesota Electrical Asso- 
ciation, Inc. (contractor-dealer 
group), he is a staunch advocate of 
electrical safety practices. At 
present, he is chairman of MEA’s 
electrical code committee. 


Selling Urged at 
NEMA Conference 


Keynoting the annual meeting of 
the National Electrical Manufac- 
turers Association in Washington, 
D. C., on November 14, Robert S. 
Stevenson, president, Allis-Chal- 
mers Manufacturing Co., stated 
that what the electrical manufac- 
turing business needs at this*time 
are pride in the industry, a broader 
approach to innovation, and better 
salesmanship. 

Citing the many great contribu- 
tions of the electrical manufactur- 
ing industry, he said that the in- 
dustry over the years has not only 
kept pace with the nation’s growth 
but has in large measure enhanced 
that growth. He also noted that 


ell ii et! iG +. a 


employment in the electrical ma- 
chinery industry grew 39% from 
1947 to 1961 while all manufactur- 
ing employment increased only 5%. 

Secretary of the Interior Stewart 
L. Udall told the manufacturers 
that “this nation must combine its 


technological skills with a competi-_ : 


tive unity of purpose if we are to 
win the energy race against a 
single-minded team of government 
and science in the Soviet Union.” 

We must take the calculated 
risks, he continued, both industry 


and government, in the challenging || 


new areas before us such as rapid 


movement toward regional and na- || 


tional interties, extra-high-voltage 
direct-current transmission 
pumped-back storage. 


E. R. Perry, president, National — 
Vulcanized Fibre Co., Wilmington, © 
Delaware, was reelected president — 


of NEMA. 


Mr. Perry, a past president of |} 
NEMA, had served as president | 
since last September when he was _ | 
elected to fill the unexpired term | 
of the late Homer L. Travis, for- _ 
mer vice president of sales, Kel- | 
vinator Division, American Motors | 


Corporation. 


G. L. Wilcox, vice president and — 


deputy to the executive vice presi- 


dent, Westinghouse Electric Cor- | 


poration, Pittsburgh, Pa., was 
elected vice president of the Associ- 
ation, and E. F. Mulligan, presi- 
dent, Abolite Lighting Division, 
The Jones Metal Products 


elected treasurer. 7 


McGraw Awards 


A. E. Pringle, Pringle Electrical | 
Philadelphia, | 
received the 1962 Manufac- 


Manufacturing Co., 
ae 


turer’s Medal and Purse of the 


James H. McGraw Award for Elec- i 
trical Men at the annual meeting || 


of NEMA. He was cited for his 
“outstanding personal efforts, in- 
spiration and industry leadership 


toward the development and estab- i 
lishment of sound and constructive || 


industry standards.” 
The late Homer L. Travis, who 


at the time of his death on July 1 || 


was vice president of the Kelvinator 


Division of the American Motors | 
Co. and president of NEMA, was - 
awarded the Meda! for Cooperation | 
posthumously “for his outstanding | 
personal genius and leadership in 
initiating the creative consolidation || 
of electrical industry groups with || 
common objectives in the interest 


of the broad advancement of his in- 
dustry.” 


accepted the award. 
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His son Charles Travis 


and | 


Com- | 
pany, West Lafayette, Ohio, was © 


| 


q 


Electrical Code Course 
Started in Michigan 


A 3-semester, 30-week course 
covering the fundamentals of the 
National Electrical Code got under 
way October 8, 1962 at Community 
College in Lansing, Mich. Coordi- 
nated through the Lansing Board 
of Education, the State Adult 
Education facility and Lansing 
Community College, the course is 
designed to give students a thor- 
ough background in the require- 
ments, intent and interpretation of 
NEC regulations. 

Course instructors are D. E. 
Deal, chief electrical inspector of 
the City of Lansing, and Vernon 
English, senior electrical inspector 
of the State Electrical Administra- 
tive Board. 


John W. Frommer 


John W. Frommer, president of 
L. K. Comstock & Co., Inc., New 
York, died on October 25 of a heart 
ailment. He was 58 years old. 

Mr. Frommer was born in Brook- 
lyn and studied at the Walton 
School of Commerce. He joined 
Comstock & Co. in 1936 as head of 
accounting. He was named treas- 
urer in 1943, vice president in 1950 
and president in 1955. 

He was president of the Electrical 
League of New York, former presi- 
dent of the New York Electrical 
Contractors Association, and chair- 
man of the pension committee and 
trustee of the annuity committee of 
the Joint Industry Board of the 
Electrical Industry. 

Mr. Frommer was a director of 
Radiation Dynamics, Inc. and Hu- 
man Resources Foundation, a divi- 
gion of Abilities, Inc. and a past 
governor of Chapter No. 1, NECA. 

He is survived by his widow, the 
former Elizabeth Pavlik. 
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DATES AHEAD 


National Rural Electric Cooperative 
Assn.—21st annual meeting and ex- 
hibition, Convention Center, Las 
Vegas, Nev., January 14-17, 1963. 


Institute of Electrical and Electronic 
Engineers—Winter general meeting, 
New Yorker, Statler Hilton and 
Coliseum, New York, N. Y., January 
27-February 1. 


Electrical Engineering Exposition — 
Sponsored by AIEH, Coliseum, New 
York, N. Y., January 28-31. 


Plant Engineering and Maintenance 
Show—McCGormick Place Exposition 
Center, Chicago, Ill., January 28-31. 


Intermountain Electric Assn.—Annual 
conference, New House Hotel, Salt 
Lake City, Utah, February 7. 


Power & Communication Controls 
Assn. — 18th annual convention, 
Granada Hotel, San Antonio, Texas, 
February 10-12. 


National Electrical Week — National 
Promotion, February 10-16. 


16th International Heating & Air Con- 
ditioning Exposition — Coliseum, 
New York, N. Y., February 11-14. 


4th Biennial Electrical Manufacturers 
Exposition — Veterans Memorial 


Bldg., Columbus, Ohio, February 
12-14. 
Upper Midwest Electrical Industry 


Convention — Radisson Hotel, Min- 
neapolis, Minn., February 17-20. 


Annual Wiring Sales Conference—Pfis- 
ter Hotel, Milwaukee, Wis., Febru- 
ary 20-21. 


4th National Lighting Exposition & 
World Lighting Forum — Coliseum, 
New York, N. Y., March 3-6. 


Associated General Contractors of 
America — 44th annual convention, 
Americana Hotel, New York, N. Y. 
March 4-7. 


4th Southeastern Plant Engineering 


and Maintenance Exposition — Mer- 
chandise Mart, Charlotte, N. C., 
March 5-7. 


Home Improvement Products Assn.— 
HIP Show and Convention, Park- 
Sheraton & Coliseum, New York, 
N. Y., March 10-15. 


Assn. of Electronic Parts & Equip- 
ment Mfrs., Inc. — Annual meeting, 
Chicago, Ill., March 12. 


Nebraska lowa Electrical Trade Show 
—Civic Auditorium, Omaha, Neb., 
March 12-14. 


Electrical Association of Kansas City 
—Industrial trade show, Municipal 


Auditorium, Kansas City, Mo., 
March 19-21. 
Third Alabama Electrical and Elec- 


tronics Exposition—Municipal Audi- 
torium, Birmingham, Ala., April 1-3. 


Edison Electric Institute—29th annual 
sales conference, Edgewater Beach 
Hotel, Chicago, Ill., April 1-3. 


Biennial Progress in Electrical-Elec- 
tronic Equipment. Exhibit—Kiel Au- 
ditorium, St. Louis, Mo., April 2-4. 


Missouri Valley Electric’ Assn. — An- 
nual engineering conference, Mueh- 


WHEN QUALITY COUNTS 
WE RECOMMEND 


ETP 


ELECTRICAL 
FITTINGS 


U.L. Approved Solid One Piece 
Steel ¢ U.L. Approved 
Concrete Tight: ¢ Pre-set, staked 
screws @ All Sizes 12” to 2” 


E.M.T. SET SCREW or INDENTER TYPE 


Samples & Brochure on Request 


ELECTRICAL TUBULAR PRODUCTS, inc 


74-16 GRAND AVENUE, MASPETH (NYC) N. Y. 
DEfender 5-8000 
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This Instalite® 
mounting ring 
revolutionized 
recessed 
incandescent 
lighting! 


Here’s why: 


(_] Fixture snaps into place. Cuts in- 
stallation time. 
{] A variety of fixture types fit the 
same sized die cast ring. 
Can be installed in either wet or dry 
ceilings. 
Instalite fixtures not only install 
quickly and easily, they cut cleaning 
- time as well, A disposable plaster cover 
is shipped with each fixture. Only Insta- 
lite offers you so many practical advan- 
tages. Write for illustrated brochure. 


FRESNELENS 
DOWNLITES 


CONELITES 


REFLECTOR 
DOWNLITES 


BAFFLE 


DOWNLITES WALL WASHERS 


ARCHITECTURA 


New York: 521 West 43rd Street, N. Y. 36 
Calif: 1820 Berkeley Street, Santa Monica 
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lebach Hotel, Kansas City, Mo., 


April 17-19. 


Rocky Mountain Electric League — 
Spring conference, Harvest House, 
Boulder, Colo., April 21-23. 


Essex Electrical League—13th elec- 
trical industrial exposition, National 


Guard Armory, Elizabeth, N. J., 
April 23-25. 
National Industrial Production Show 


of Canada — Exhibition Park, To- 
ronto, Ont., May 6-10. 


Electric League of Cleveland—Hlectri- 
cal show for industry, Cleveland 
Public Auditorium, Cleveland, Ohio, 
May 7-9. 


National Fire Protection Assn.—An- 
nual meeting, Hilton Hotel, Port- 
land, Oregon, May 13-17. 


National Association of Electrical Dis- 
tributors—55th annual convention, 
Municipal Auditorium, Jung and 
Monteleone Hotels, New Orleans, 
La., May 21-25. 


Edison Electric Institute—3l1st annual 
convention, Denver, Colo., June 3-5. 


Electrical Apparatus Service Associa- 


tion — Annual convention, Statler- 
Hilton Hotel, Dallas, Texas, June 
9-12. 


N. Y. State Assn. of Electrical Con- 
tractors & Dealers—Annual conven- 
tion, Whiteface Inn, Lake Placid, 
N. Y., June 30-July 5. 


National Association of Lighting Main- 
tenance Contractors — Convention, 
New Orleans, La., August. 


Western Electronic Show and Conven- 
tion (WESCON)—Cow Palace, San 
Francisco, Calif., August 20-23. 


illuminating Engineering Society—Na- 
tional technical conference, Shera- 
ton-Cadillac Hotel, Detroit, Mich., 
September 8-13. 


International Association of Electrical 
Inspectors — Northwestern Section, 
Salt Lake City, Utah, September 
9-11, Southwestern Section, Tucson, 
Ariz., September 16-19; Eastern 
Section, Atlantic City, N. J., Septem- 
ber 23-25; Western Section, Omaha, 
Neb., September 30-October 2; 
Southern Section, Norfolk, Va., Octo- 
ber 14-16; Canadian Section, Novem- 
ber 1-2. 


Rocky Mountain Electric League — 
Broadmoor Hotel, Colorado Springs, 
Colo., September 18-21. 


Canadian Electric Manufacturing 
Assn.—18th annual meeting, Shera- 
ton-Brock Hotel, Niagara Falls, Ont., 
October 2-4. 


Indiana Electric Assn.—Annual con- 
vention, Sheraton Hotel, French 
Lick, Ind., Oetober 2-4. 


International Assn. of Electrical 
Leagues — 28th annual conference, 
Read House, Chattanooga, 'TFenn., 
October 2-4, 


National Electrical Contractors Assn. 
—Annual convention, Los Angeles, 
Calif., October 7-12. 


National Electrical Manufacturers 
Assn.—Annual meeting, Edgewater 
Beach Hotel, Chicago, Ill., October 
21-24, 


National Electronics Conference—Mc- 
Cormick Place, Chicago, Ill., Octo- 
ber 28-30. 


Among the 


Manufacturers 1 


Headquarters Announcements 


Consolidation of manufacturing 
and sales policies of all builder 


products of Emerson Electric Mfg. | 
Co., St. Louis, Mo., and its sub- |} 
sidiaries into a new Builder Prod- | 
has been announced. }| 


ucts Div. 
Phillip D. Pryne is president of 


new division, whose headquarters 


will be in St. Louis. Ernest Mou- 


land will succeed Mr. Pryne as || 


head of Emerson-Pryne. 
Allis-Chalmers Mfg. Co., 
waukee, Wis.—G. E. Conn, man- 


ager of sales, Control Dept.; Rob- || 


ert C. Bown, manager of new 


contractor sales section, Industrial || 


Systems Dept. 
Guardian Electric Co., 


ager. 
—Arthur E. Klingeman, produc- 


tion engineer, Wakefield Ltg. Div. 
Dayco Corp., Dayton, Ohio— 


Leonard Confer, manager of belt | 


engineering and product applica- 
tion, Rubber Products Div. 


Sola Electric Co., Elk Grove Vil- | 
lage, Ill—John M. Trytten, man- | 
ager of marketing services; Clem- | 
ens J. Czapinski, advertising and |} 


sales promotion manager. 
Electric Autolite Co., 


motion manager; Rodger T. Lovy- 


renich, manager of advanced de- | 


velopment for electric products of 
the Prescolite Div. 


Hevi-Duty Electric Co., Milwau- || 
kee, Wis.—Paul G. Graw, manager | 


of advertising and sales promo- 
tion; Alfred G. Charbonneau, man- 
ager of manufacturing. 

Crouse - Hinds Co., Syracuse, 
N. Y.—Erle R. Monesmith, senior 
vice president; Charles W. San- 


ford, group vice president of mar- | 


keting and engineering; Arthur F. 


Uhrlandt, vice president of prod- | 


uct management, 

Thomas Industries Inc., Louis- 
ville, Ky.—Robert F. VandenBoom, 
head of Merchandising, Research 


and Development Depts., Benjamin 


Div.; Sam K. Wilson, head of new 
Public Relations Dept. 


Westinghouse Electric Corp., 


Pittsburgh, Pa.—Theodore §. Pe-|| 


tersen, board of directors. 

Holub Industries, Inc., Syca- 
more, Il].—William G. Schinske, 
director of engineering, : 


Sigma Instruments, Inc., Brain- 
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Mil- |} 


Culver || 
City, Calif. — Robert L. Hutton, |} 
vice president and general man- i! 


Wakefield Corp., Vermilion, Ohio | 


Toledo, | 
Ohio—Robert G. Raab, sales pro-. 


j 


To help you solve problems of product 
selection—a master reference—complete, 
modern, illustrated in color! 


SELECTING ELECTRICAL EQUIPMENT 


by J. F. McPartland and the Editors of Electrical Construction and Maintenance 


This book is a modern, comprehensive manual 
on the selection and application of equipment 
for electrical power, lighting, heating, signal and 
communication systems. The complete, original 
May 1962 feature section of Electrical Construc- 
tion and Maintenance is now ready. Covering 
generic types and models of equipment, this 
volume discusses construction and operation of 
equipment as they relate to the task of selecting 
the right device for any job. The presentation in- 
cludes NATIONAL ELECTRICAL CODE DATA 
and selection information based on data from 
NEMA STANDARDS and UNDERWRITERS’ 
LABS. : 


Chapters in the book are fully and colorfully 
illustrated to explain quickly and clearly the 
many details upon which equipment selection 
should be based. And the Chapters are broken 
down according to types of equipment to facili- 
tate ready reference. 


TABLE OF CONTENTS: i 


Lamps 

Dimmers 

Ballasts & Accessories 
Luminaires 

Motors 

Motor Control 
Electric Heating 


“SELECTING ELECTRICAL EQUIPMENT” 
Electrical Construction and Maintenance 
330 West 42nd Street, New York 36, N. Y. 
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For the first time here is a manual which 
organizes into practical, usable form the key 
product selection facts which are available 
otherwise only on a hit-or-miss basis. 


CONTRACTORS—Get copies of this book for your job su- 
perintendents, foremen and estimators to help them 
choose the right products for specific applications quickly 
and effectively. 


ENGINEERS—This book is an encyclopedia of vital, up-to- 
date information on the wide range of products which 
go into every electrical design. 


PLANT ELECTRICAL PEOPLE—This book is a ‘must’ for 
all plant electrical engineers, electrical supervisors—for 
anyone involved in making product selection decisions. 


ELECTRICAL INSPECTORS—This volume contains a wealth 
of important information on the safety characteristics 
and application suitability of electrical equipment, directly 
correlated with NE Code and other safety standards. 
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Auto-Transfer Switches | 


Signals & Communications {i jy a Ap 
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POWE 
THAT’S 
ALWAYS 
ON 
THE JOB 


Whe: 


ZENITH 


AUTOMATIC 
TRANSFER SWITCHES 


Zenith Automatic Transfer Switches assure full 
protection against any failure of regular voltage. 
Transfer to emergency power in a fraction of a 
second is automatic at 70% of line voltage. 
Regular power is restored at 90% of line voltage. 
_ Simple design . . . sturdy construction 
. . . Switches lock mechanically through 
trouble-free toggle action . . . no springs, 
<< latches or delicate mechanisms. 
| Available electrically or mechanically 
35 held, 30 to 600 amps. 


Send for free catalog oncomplete Zenith line. 


152 WEST WALTON STREET * CHICAGO 10, ILL. 


RIGID 
PIPE NIPPLES 


IN STOCK 
Yr to 6” 


close to 12” long 


HOT DIP GALVANIZED 
OR ALUMINUM 


Also in wrought iron 


Conouit Nippce Mec. co. 


1435 SPRING GARDEN AVE. 


PITTSBURGH 12, PA. 
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NORTH DAKOTA INSPECTORS and electrical safety proponents attending the 


recent Western Section, |AEI convention in Chicago included (L to R): E. J. Liza- 
kowski, Minto; Jack Hegedus, Bismark; L. F. Johnson, Jamestown; R, Jacobson, 
Wahpeton; Leo Nagel, Bismark; and George Hilstad, Mayville, contractor-mem- 


ber of the State Board of Electricity. 


tree, Mass.—Robert .E. Goudie, 
customer service manager. 

Jefferson Electric Co., Bellwood, 
Ill—Maurice E. Robertson and 
Helmut W. Werben, product man- 
agers in Product Line Develop- 
ment Dept. 

General Electric Co., Waterford, 
N. Y.—William C. Giegold, man- 
ager of manufacturing; Harold W. 
LeBoeuf, manufacturing practices 
consultant; Silicone Products 
Dept. 

Hart Mfg. Co., Hartford, Conn. 
—Edmund J. Goehring, general 
sales manager. 

Diehl Mfg. Co., Somerville, N. J. 
—Stephen V. O’Brien, plant man- 
ager of Finderne plant. 

Ace Wire and Cable Corp., 
Woodside, N. Y.— Nicholas J. 
Kelly, Jr., vice president. 

Christopher York Lighting, Inc., 
Chicago, Ill—Daniel Alspach, Jr., 
national sales manager. 

Electronic Specialty Co., Los An- 
geles, Calif—Denis HE. Waitley, 
manager of advertising and public 
relations. 

Globe Lighting Products, Inc., 
New York, N. Y.—Will Turner, 
vice president and sales manager. 

Moloney Electric Co., St. Louis, 
Mo.—William H. Schiek, general 
sales manager of Electronic, 
Transformer and Switchgear Di- 
visions. 


-Regional Appointments. 


NEW ENGLAND 


Sylvania Electric Products Inc.: 
Curtis R. Ganong, manager of 
Salem lamp plant, Lighting Prod- 
ucts Div. 


MIDDLE ATLANTIC 


Gould-National Batteries, Inc.: 
O. W. Rider, marketing manager 
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of Eastern area headquartered in |} 
Pittsburgh, Industrial Battery Div. |} 
Corp.: | 
Glenn W. Fortini, sales manager |] 
in Lester, Pa.¢ i 


Westinghouse Electric 


of service sales 
Large Turbine Div. 


Allis-Chalmers Mfg. Co.: Wil-|| 
liam R. Carlyon, manager of Buf- | 


falo district. 


Basic Products Corp.: Jon Zie- || 


ber, eastern regional 
headquartered at Little 
N. J.; Hevi-Duty Electric Div. 


SOUTH ATLANTIC 

Bishop Mfg. Corp.: Max L. Mil- 
sentative. 

Okonite Co.: Julian R. Hoss, 


manager of southern sales region. 
Cutler-Hammer Inc.: Robert L. 


Griebel, branch manager of Rich- }} 


mond, Va., sales office. 


EAST CENTRAL 


Ratcliff Hoist Co.: Robin B.|} 


manager || 
Ferry, | 


ler, Greensboro, N. C., sales repre- || 


Sears, sales representative for the 


eastern half of the U.S. 
Motorola Communications and 


Electronics Inc.: R. S. Farmer, re- 


gional sales manager for southern 
area headquartered in Memphis, 
Tenn. 


Champion Lamp Works: Richard || 
Randall, sales representative for | 


south central Illinois. 


Zippertubing Co.: John T. Rob-|| 
bins, Knoxville, Tenn., representa- || 


tive. 


Federal Pacific Electric Co.: 


R. N. Stone, district manager in || 


Detroit, Mich.; Ted Beyert, re- 


gional manager for north central || 


region with headquarters in Des 


Plaines, Ill. 
Electric Autolite Co.: Joseph V. 


McSloy, manager of Attica, Ind. || 
plant of C&D Batteries Div.; Wil- || 
liam H. Foley, district manager of || 


| 


= 
, 


Wire and Cable Div. headquar- 
tered in Chicago. 

Tann Controls Co.: Kilroy- 
Whelan Corp., Chagrin Falls, Ohio, 
factory representative in Ohio, 
West Virginia and western Penn- 
sylvania. 


WEST CENTRAL 


Wakefield Corp.: M. Morin Ri- 
vera, New Orleans, La., repre- 
sentative for Wakefield Lighting 
Div. covering Louisiana and Mis- 
Sissippi. 

I-T-E Circuit Breaker Co.: Jo- 
seph T. Bauer, manager of New 
Orleans district office; George J. 
John, manager of new El Paso, 
Texas, district office. 

Pfaff & Kendall: Duke-Philibert 
& Co., New Orleans, La., repre- 
sentative covering Louisiana and 
the central and southern portions 
of Mississippi. 

Federal Pacific Electric Co.: 
Don McGee, district manager in 
Houston, Texas. 

Wheatland Electric Products 
Co.: Thorsell Lighting and Equip- 
ment Co., Kansas City, Mo., sales 
agency covering Kansas City and 
western Missouri. 

Motorola Communications and 
Electronics, Inc.: Ira Walker, re- 
gional sales manager for south- 
western area, offices in Houston. 

Bishop Mfg. Corp.: Harlan J. 
Weisler & Associates, St. Louis, 
Mo., sales representative covering 
Missouri and Kansas. 

Ratcliff Hoist Co.: Bob Van 
Valin, sales representative in 
Waco, Texas. 

Basic Products Corp.: King 


Sales Co., Houston, southern Texas 


representative for Hevi-Duty Elec- 
tric Div. 

Skil Corp.: G. Robert Burley, re- 
gional sales manager for Minne- 
apolis region. 


WEST 


Sola Electric Co.: James R. 
Rountree, district sales engineer 


headquartered in Los Angeles. 


\" 


Feedrail Corp.: R-E-A Electrical 
Agency, Salt Lake City, Utah, rep- 


resentative covering Utah, Idaho ~ 


and Montana. 

Kurman Electric Co.: Don Por- 
ter Co., Los Angeles, Calif., rep- 
resentative for southern Califor- 


‘nia territory; F. W. Moultrop and 


Associates, Oakland, representa- 
tive covering northern California 
and northern Nevada territory. 
Motorola Communictions and 
Electronics, Inc.: Henry Payne, re- 
gional sales manager for northern 
California and northwestern part 
of Nevada, offices in San Carlos. 


NO POWER NEEDED for these Sound Powered 
TELEPHONES 


They operate in any emergency 
over a distance of many miles. 
Can be moved with the job as it 
progresses or serve permanently. 
Indoor and outdoor models. 
iT SS Selective ringing, 

Dp ; 
common talking. 


Write tal : 
He oR eatOg HOSE-McCANN tecerrone co., inc. 


25TH ST. & 3RD AVENUE. BROOKLYN 32. N. Y. 
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ELECTRICAL CONSTRUCTION & MAINTENANCE 
330 West 42nd Street, New York 36, N. Y. 


Please enter my personal subscription to start as soon as possible: 
R LJ $3.00 enclosed for one year* [] Send invoice, ~ 4 
Please Print 
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I am in charge of elec. work—Yes [] No OO Operate a motor repair shop—Yes [J] No] 
*Above rates good only in U.S. Please write for rates in other countries. 


SEARCHLIGHT — 
SECTION 


(Classified Advertising) 


EMPLOYMENT ° BUSINESS 
EQUIPMENT — USED OR RESALE 


OPPORTUNITIES 


“BEFICIENCY” 


Cable Strain Clamp 


DISPLAYED RATE 
EQUIPMENT & BUSINESS OPPORTUNITY 
Advertising $24.35 per inch. 
EMPLOYMENT OPPORTUNITIES—$32.60 
per inch, subject to Agency Commission. 
An advertising inch is_ measured 7%” verti- 
cally on one column, 3 columns—30 inches— 


HF PBS MGISPLAYED .RATE WITHOUT DAMAGE TO CABLE 


(Not available for equipment advertising) 
$2.40 a line, minimum 3 lines. 
POSITIONS WANTED undisplayed rate is one- 
half of above rate, payable in advance. 

Box Numbers—Count as one line. 
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ADDRESS BOX NO. RHPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Bow 12 
OHIOAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St. 


POSITION VACANT ... WITHSTANDS 


Wanted—Highly experienced Electric Motor 


Repairman, thoroughly experienced in rewind, 
rebuild, repair, and sales of all types of single DIRECT PULL OF 17,000 POUNDS 


and three phase motors and electrical equip- : g 
ment, Must be capable of organizing and set- Efficiency Cable Strain Clamps lock cable 


ting up a new shop as a division of a success- | safely and securely without possible strain 


ful electrical contracting business ina smaller I 
Florida West Coast city, south of Tampa, or damage. “HH” construction of clamps 


Florida. Please furnish complete resume of | and high ridge across center of cable pre- 


experience, complete references exchanged. eRe 
‘All replies will be confidential and will be vents cable from. slipping. Takes cable. 
answered promptly. P-1034, Electrical Con-| from 1/0 to 1,500,000 c.m. Three clamp 


struction & Maintenance. sizes cover all cable sizes. Furnished with 
POSITION WANTED eye or clevis, for AC or DC service. 


General Engineer—B.S.—G.E.—Jan. 1963, 


age 30, 12 yrs. experience in electrical _con- 
struction as Journeyman Electrician and Fore- 
man. Degree includes 32 hrs. E.E., 24 hrs. 
C.E., 21 hrs. Math., and some Bus. Ad. and 


Acct. Presently enrolled in Seer ine course 
by correspondence. Desires employment in 

electrical construction field as Field Super- ELECTRIC & MFG. co. 
intendent, Estimator, or Sales Representative. : 


Prefer the Rocky Mountain region. PW-1119, EAST PALESTINE, OHIO 


Electrical Construction & Maintenance. 
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——— CONVENIENT 
WALL CHART 
SAVES TIME IN 


SELECTING WIRE SIZES 


Gives Carrying Capacities of | 
Copper and Aluminum Con- 
ductors in Raceways or Cables 


For engineers, estimators or other 
electrical planners, a huge wall chart 
features the NEC carrying capacities of 
popular sizes and types of aluminum and 
copper conductors—all on one easy-to- 
read table. Also included are important 
code notes concerning the application of 
the data. 

Order your wall chart today. 
signed to save you valuable time. 


It's de- 


PRINTED ON TOUGH 


TEXOPRINT | 

IN 2 COLORS 

IT’S BIG | 

23” x 35” | 

yy PRICE $1.00 
USE THIS COUPON TO ORDER 


PLEASE PRINT 
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